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This  report  provides  information  and  analysis  on  the  physical  condition  of 
the  dam  as  of  the  report  date.  Information  and  analysis  are  based  on  visual 
nspection  of  the  dam  by  the  performing  organization. 

The  Ai pi  no  Dam,  an  intermediate-sized  dam  with  a  low  hazard  classification  is 

located  !fth  nCSr»  HSftrUCtDrC  °WnCd  by  Nia9a™  lhh™k  Power  Corporation  ’ 
i^vitv  S  i  Mil itary  Reservation  at  fort  Drum.  The  dam  is  a  concrete 
gravity  WC)r  militwry  structure.  The  dam  is  located  on  the  northern  end  of  Mud 
lake  winch  fs  connected  to  Lake  Bonaparte.  Numerous  sunnier  residences  are 
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located  on  Lake  I lei:, r Lc.  The  dov/ns t rcum  er\a  below  ilio  dam  is  a  training 
area  on  the  reset  vat  ion.  Ifo  plans  exist  for  the  dam,  however,  field  surveys 
were  taken  as  part  of  this  inspection.  g 

-^V 

The  following  actions  are  recos.-nonded: 

1.  The  discharge  capacity  of  the  spillway  is  inadequate  for  all  flows  in 
excess  of  !>  percent  of  the  PMF  (spillway  capacity  -  412  cfs).  The 
spillway  is  not  considered  seriously  inadequate  based  on  the  Corps  of 
Engineers’  screening  criteria  since  the  hydrologic/hydraulic  analysis 
indicates  that  failure  of  the  dam  would  not  pose  a  high  hazard  to 
loss  of  life  from  large  flows  downstream  from  the  dam.  However,  con¬ 
sideration  should  be  given  to  provide  an  emergency  spillway  adequate 
to  pass  1/2  of  the  PXE  without  damage  to  the  structure.  This  may  be 
accomplished  by  the  construction  of  an  emergency  sp ill  way  on  the 
undisturbed  bank  of  the  impoundment. 

2.  Operational  procedures  should  be  formalized  to  assure  lowering  of  the 
impoundment  level  during  the  winter  months  so  as  to  eliminate  the 
possibility  of  dam  failure  from  ice  load  at  the  top  of  the  dam. 

3.  The  wing  wall  on  the  whet  nbt.'tment  should  he  repaired,  lliis  c ■■■  •  ■  ■te 
wall  primarily  serves  as  erosion  protection  of-  a  nun-overflow  iwi-rn 
section.  liuivfore,  tin-  repair  of  line  dolei  lorat  ion  aid  undei  .  .i  i  n<j 

I  is  viewed  •  as  a  maintenance  proble.i  than  a  st>uc turjl  dofici'ity 

at  present,  Is., ever,  further  detcriorat ion  could  affect  the  sta";]ily 
of  the  dam. 
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PREFACE 


Ttiis  report  is  prepared  under  guidance  contained  in  the  Recommended  Guide¬ 
lines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies 
of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to  human  life  or 
property.  The  assessment  of  the  general  condition  of  the  dam  is  based 
upon  available  data  and  visual  inspections.  Detailed  investigation,  and 
analyses  involving  topographic  mapping,  subsurface  investigations,  test¬ 
ing,  and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  Investigation;  however,  the  investigation  is  intended  to  identify 
any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condi¬ 
tion  of  the  dam  is  based  on  observations  of  field  conditions  at  the  time 
of  inspection  along  with  data  available  to  the  inspection  team.  In  cases 
where  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such  ac¬ 
tion,  while  improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal  operating  en¬ 
vironment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous 
and  constantly  changing  internal  and  external  conditions,  and  is  evolu¬ 
tionary  in  nature.  It  would  be  incorrect  to  assume  that  the  present  con¬ 
dition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam  at 
some  point  in  the  future.  Only  through  frequent  inspections  can  unsafe 
conditions  be  detected  and  only  through  continued  care  and  maintenance  can 
these  conditions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the 
Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum  Flood"  for 
the  region  (greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  Because  of  the  magnitude  and  rarity  of  such  a  storm  event,  a 
finding  that  a  spillway  will  not  pass  the  test  flood  should  not  be  inter¬ 
preted  as  necessarily  posing  a  highly  inadequate  condition.  The  test 
flood  provides  a  measure  of  relative  spillway  capacity  and  serves  as  an 
aide  in  determining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condition  and  the 
downstream  damage  potential. 
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PHASE  I  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam _ Alpina  Dam  NV778 


State  Located  _ New  York _ 

County  Located _ St.  Lawrence 

Stream _ Bonaparte  Creek 

Date  of  Inspection  May  2,  1979 


ASSESSMENT  OF 
GENERAL  CONDITIONS 


The  Alpina  Dam,  an  intermediate- si  zed  dam  with  a  low  hazard  classification,  is 
a  water  level  control  structure  owned  by  Niagara  Mohawk  Power  Corporation 
located  within  the  Military  Reservation  at  Fort  Drum.  The  dam  is  a  concrete 
gravity  weir  military  structure.  The  dam  is  located  on  the  northern  end  of  Mud 
Lake  which  is  connected  to  Lake  Bonaparte.  Numerous  summer  residences  are 
located  on  Lake  Bonaparte.  The  downstream  area  below  the  dam  is  a  training 
area  on  the  reservation.  No  plans  exist  for  the  dam,  however,  field  surveys 
were  taken  as  part  of  this  inspection. 

The  following  actions  are  recommended: 

1.  The  discharge  capacity  of  the  spillway  is  inadequate  for  all  flows  in 
excess  of  5  percent  of  the  PMF  (spillway  capacity  =  412  cfs).  The 
spillway  is  not  considered  seriously  inadequate  based  on  the  Corps  of 
Engineers'  screening  criteria  since  the  hydrologic/hydraulic  analysis 
indicates  that  failure  of  the  dam  would  not  pose  a  high  hazard  to 
loss  of  life  from  large  flows  downstream  from  the  dam.  However,  con¬ 
sideration  should  be  given  to  provide  an  emergency  spillway  adequate 
to  pass  1/2  of  the  PMF  without  damage  to  the  structure.  This  may  be 
accomplished  by  the  construction  of  an  emergency  spillway  on  the 
undisturbed  bank  of  the  impoundment. 

2.  Operational  procedures  should  be  formalized  to  assure  lowering  of  the 
impoundment  level  during  the  winter  months  so  as  to  eliminate  the 
possibility  of  dam  failure  from  ice  load  at  the  top  of  the  dam. 


The  wing  wall  on  the  v/est  abutment  should  be  repaired,  this  concrete 
wall  primarily  serves  as  erosion  protection  of  a  non-overflow  earthen 
section.  Therefore,  the  repair  of  this  deterioration  and  undermining 
is  viewed  more  as'  a  maintenance  problem  than  a  structural  deficiency 
at  present,  however,  further  deterioration  could  affect  the  stability 
of  the  dam. 
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PHOTOGRAPH  KEY  PLAN 


2.  Notice  deterioration  of  front  of  wall  near  west 
abutment . 


V 


\ 


Close-up  of  service  spillway  passage  containing 
stop  planks. 


View  downstream  from  western  portion  of  spillway 
looking  into  remains  of  original  dam  and  spillway 
section . 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
NAME  OF  DAM  -  ALPINA  DAM  ID#  -  778 


SECTION  1  -  PROJECT  INFORMATION 


1.1  GENERAL 


a.  Authority 

Authority  for  this  report  is  provided  by  the  National  Dam  Inspection 
Act,  Public  Law  92-367  of  1972.  It  has  been  prepared  in  accordance 
with  a  contract  for  professional  services  between  Dale  Engineering 
Company  and  Department  of  the  Army,  New  York  District,  Corps  of  Engi¬ 
neers. 

b.  Purpose  of  Inspection 

The  purpose  of  this  inspection  is  to  evaluate  the  structural  and  hy¬ 
draulic  condition  of  the  Alpina  Dam  and  appurtenant  structures,  owned 
by  the  Niagara  Mohawk  Power  Corporation,  and  to  determine  if  the  dam 
constitutes  a  hazard  to  human  life  or  property  and  to  transmit  find¬ 
ings  to  the  New  York  District,  Corps  of  Engineers. 

This  Phase  I  inspection  report  does  not  relieve  an  Owner  or  Opera¬ 
tor  of  a  dam  of  the  legal  duties,  obligations  or  liabilities  asso¬ 
ciated  with  the  ownership  or  operation  of  the  dam.  In  addition,  due 
to  the  limited  scope  of  services  for  these  Phase  I  investigations, 
the  investigators  had  to  rely  upon  the  data  furnished  to  them. 
Therefore,  this  investigation  is  limited  to  visual  inspection,  review 
of  data  prepared  by  others,  and  simplified  hydrologic,  hydraulic  and 
structural  stability  evaluations  where  appropriate.  The  investiga¬ 
tors  do  not  assume  responsibility  for  defects  or  deficiencies  in  the 
dam  or  in  the  data  provided. 

1.2  DESCRIPTION  OF  PROJECT 


a.  Description  of  Dam  and  Appurtenances 

The  Alpina  Dam  is  a  concrete  gravity  dam  with  bedrock  foundations. 

The  overall  length  of  the  dam  is  120  feet.  The  maximum  height  of  the 
dam  is  5.6  feet.  The  spillway  of  the  dam  is  63  feet  long  and  forms 
an  angle  approximately  in  the  center  of  the  spillway.  A  small  con¬ 
trol  spillway  is  located  near  the  west  abutment  of  the  dam.  This 
spillway  is  5  feet  wide  and  is  equipped  with  stop  planks  to  control 
the  level  in  the  impoundment.  The  existing  dam  has  been  reconstruc¬ 
ted  just  downstream  from  a  structure  that  is  presently  submerged  in 
the  impoundment.  The  dam  controls  the  level  in  Lake  Bonaparte  and 
Mud  Lake.  The  receiving  channel  immediately  downstream  from  the 
spillway  is  founded  in  bedrock  and  is  heavily  overgrown  with  trees 
and  brush.  The  receiving  stream  shows  no  sign  of  recent  erosion. 
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b.  Location 

The  Alpina  Dam  is  located  in  the  Town  of  Diana  in  Lewis  County,  Hew 
York.  The  dam  is  also  located  within  the  Military  Reservation  of 

Fort  Drum. 

c.  Size  Classification 

The  maximum  height  of  the  dam  is  approximately  5.6  feet.  It  is  esti¬ 
mated  that  the  storage  capacity  is  approximately  6,000  acre  feet. 
Therefore,  the  dam  is  in  the  Intermediate  Size  Classification  as  de¬ 
fined  by  The  Recommended  Guidelines  for  Safety  Inspection  of  Dams. 

d.  Hazard  Classification 

The  receiving  stream  from  the  Alpina  Dam,  Bonaparte  Creek  flows 
through  the  Fort  Drum  Military  Reservation  into  the  Indian  River. 

This  river  meanders  through  the  flat  marshy  topography  of  Fort  Drum 
for  approximately  20  miles  before  it  reaches  a  populated  area. 
Therefore,  the  dam  is  in  the  Low  Hazard  Classification  as  defined  by 
The  Recommended  Guidelines  for  Safety  Inspection  of  Dams. 

e.  Ownershi p 

The  dam  is  owned  by  the  Niagara  Mohawk  Power  Company. 

f.  Purpose  of  Dam 

The  main  purpose  of  the  dam  is  to  maintain  the  level  in  Lake 
Bonaparte  and  Mud  Lake,  and  to  maintain  flows  in  the  receiving  stream 
which  flows  in  the  Indian  River. 

g.  Design  and  Construction  History 

There  is  no  information  available  regarding  the  design  or  construc¬ 
tion  of  the  Alpina  Dam.  The  maps  and  sketches  were  prepared  from 
field  surveys  conducted  by  Dale  Engineering  Company.  The  field  in¬ 
vestigation  indicates  that  the  dam  was  reconstructed  immediately 
downstream  from  a  similar  structure  which  is  visible  just  below  the 
water  surface.  The  existing  structure  has  a  date  in  the  concrete  in¬ 
dicating  the  construction  took  place  in  1933. 

h.  Normal  Operating  Procedures 

Stop  planks  in  the  control  sluiceway  are  removed  in  the  Autumn  to 
draw  the  lake  level  down  approximately  1  foot  during  the  Winter 
months.  The  planks  are  replaced  in  the  spring  to  raise  the  lake  level 
during  the  Summer  recreation  season.  The  location  of  this  facility 
is  remote  and  seldom  visited  by  the  Owner. 
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1.3  PERTINENT  DATA 


a.  Drainage  Area 

The  drainage  area  of  Alpina  (Lake  Bonaparte)  is  19.65  square  miles. 

b.  Discharge  at  Dam  Site 

No  discharge  records  are  available  for  this  site. 

Computed  discharges: 


Ungated  spillway 

,  top  of  dam 

412 

cfs 

Ungated  spillway 

,  PMF 

8923 

cfs 

1/2  PMF 

2327 

cfs 

Gated  drawdown. 

stop  planks 

N.C. 

Elevation  Note: 

There  is  no  U.S.G.S 

.  control  in 

the  area.  Elevations  were  determined 
in  local  datum  and  approximate  U.S.G.S. 
elevations  are  given  in  parenthesis. 


Top  of  dam 

100.05 

(769.0) 

Maximum  pool  -  PMF 

(775.23) 

1/2  PMF 

(771.14) 

Spillway  crest 

98.5 

(767.5) 

Stream  bed  at  centerline  of  dam 

92.9 

(762.1) 

d. 

Reservoir 

Length  of  normal  pool 

16500  FT 

e. 

Storage 

Top  of  dam 

5970.3+Acre 

Feet 

Normal  pool 

3257. 3+Acre 

Feet 

f. 

Reservoir  Area 

Spillway  pool 

1357.2+Acre 

Dam 
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Type  -  Concrete  Gravity. 
Length  -  120  feet. 

Height  -  5.6  feet. 
Freeboard  between  normal 
Top  width  -  2  feet. 

Side  slopes  -  Downstream 
Upstream 


reservoir  and  top  of  dam  -1.5  feet. 

1.6  Vertical,  1  Horizontal 
Vertical 


Spillway 


Type  -  Broad  crested  weir. 

Length  -  63  feet. 

Crest  Elevation  -  98.5  (767.5). 

Gates  -  None. 

ll/S  Channel  -  Impoundment. 

D/S  Channel  -  Bedrock. 

Regulating  Outlets 

5  foot  long  stop  plank  weir. 

Bottom  Elevation  94.4  (763.4). 

Stop  Plank  Elevation  95.83  (764.83)  (At  Time  of  Inspection). 


SECTION  2  -  ENGINEERING  DATA 


2.1  DESIGN 


There  is  no  information  available  regarding  the  design  of  the  Alpina 
Lake  Dam. 

2.2  CONSTRUCTION 


No  information  is  available  regarding  the  construction  of  the  dam  ex¬ 
cept  that  the  new  structure  was  built  in  1933. 

2.3  OPERATION 


See  Section  4. 

2.4  EVALUATION 


The  Low  Hazard  Classification  of  this  facility  and  the  present  condi¬ 
tion  of  the  dam  indicates  that  additional  research  for  data  on  the 
structure  is  not  required  in  order  to  complete  this  Phase  I  Investi¬ 
gation. 
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SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 


a.  General 

The  Alpina  Dam  was  inspected  on  May  2,  1979.  The  dam  presently  func¬ 
tions  to  maintain  water  elevations  in  Lake  Bonaparte  and  Mud  Lake  for 
recreational  purposes  and  to  augment  flow  into  the  Indian  River.  The 
Inspection  Crew  was  accompanied  on  the  inspection  by  Robert  Levett 
and  Robert  Best  of  Niagara  Mohawk  Power  Corporation.  The  Niagara 
Mohawk  Power  Corporation  is  the  Owner  and  operator  of  this  facility. 

b.  Dam 

The  dam  and  spillway  system  are  shown  in  the  Sketches  prepared  by 
Dale  Engineering  Company  in  Figures  2  and  3.  The  dam  was  recon¬ 
structed  in  1933.  The  east  abutment  is  along  the  alignment  of  the 
original  dam.  This  abutment  is  founded  on  bedrock  and  there  is  no 
indication  of  seepage  along  the  abutment  or  along  the  spillway  of  the 
dam.  Near  the  west  abutment  of  the  dam,  a  small  walkway  crosses  the 
control  spillway.  The  concrete  supporting  this  walkway  is  cracked 
near  the  elevation  of  the  top  of  the  emergency  spillway.  The  west 
abutment  of  the  dam  is  also  founded  on  bedrock  and  meets  the  align¬ 
ment  of  the  old  dam  at  the  west  abutment.  On  the  west  abutment,  a 
wing  wall  which  extends  beyond  the  dam  structure  is  deteriorated  on 
the  upstream  side  and  severely  undermined.  The  dam  is  in  generally 
good  structural  condition  except  for  this  wing  wall  on  the  west  abut¬ 
ment.  There  is  no  evidence  of  cracking  nor  is  there  evidence  of 
seepage.  There  are  provisions  on  the  top  of  the  emergency  spillway 
for  mounting  flashboards,  although  there  are  no  flashboards  in  the 
area  of  the  dam. 

c.  Spillway 

The  control  spillway  was  operating  at  a  head  of  approximately  2.6 
feet  at  the  time  of  the  inspection.  The  surfaces  of  the  spillway 
were  in  generally  good  condition  except  for  the  support  of  the  walk¬ 
way.  This  spillway  discharged  into  a  bedrock  channel. 

d.  Appurtenant  Structures 

There  are  no  structures  appurtenant  to  this  dam.  No  provisions  are 
made  for  draining  of  the  dam  except  for  the  removal  of  stop  planks  in 
the  control  spillway. 

e.  Reservoir  Area 


The  reservoir  area  is  generally  forested  and  does  not  contribute  sig¬ 
nificant  amounts  of  sediment  into  the  impoundment.  There  are  no  ar¬ 
eas  where  bank  instability  exists  around  the  impoundment. 
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f.  Downstream  Channel 


The  area  downstream  from  the  dam  is  a  rock  channel  in  good  condition. 

3.2  EVALUATION 

The  Alpina  Dam  is  generally  in  good  condition.  The  visual  inspection 
disclosed  no  critical  structural  defects  and  no  seepage  was  discov¬ 
ered  at  the  site.  The  wing  wall  on  the  west  abutment  is  however, 
severely  undermined  and  could  collapse. 
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SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  PROCEDURES 


The  operation  of  the  stop  planks  in  the  control  spillway  was  not  ob¬ 
served  by  the  Inspection  Team.  Niagara  Mohawk  Power  Corporation  re¬ 
moves  stop  planks  in  the  Fall  to  drop  the  water  level  in  Lake 
Bonaparte  and  Mud  Lake  during  the  Winter  months.  The  stop  planks  are 
replaced  in  the  Spring  to  restore  the  recreation  pool  in  the  im¬ 
poundment. 

4.2  MAINTENANCE  OF  THE  DAM 


The  dam  is  in  a  remote 
months  due  to  military 


area  that  is  inaccessible  during  the  Summer 
activities  in  the  area. 


8 


SECTION  5  -  HYDRAULIC/HYDROLOGIC 


DRAINAGE  BASIN  CHARACTERISTICS 


The  Alpina  Dam  is  located  on  Bonaparte  Creek  and  contains  Mud  Lake 
and  Bonaparte  Lake.  The  drainage  area  of  the  dam  is  19.65  square 
miles.  The  topography  consists  of  mildly  sloped  terrain  in  a  highly 
forested  area.  The  surface  area  of  Lake  Bonaparte  in  1280  acres. 


5.2  ANALYSIS  CRITERIA 


The  purpose  of  this  investigation  is  to  evaluate  the  dam  and  spillway 
with  respect  to  their  flood  control  potential  and  adequacy.  This  has 
been  assessed  through  the  evaluation  of  the  Probable  Maximum  Flood 
(PMF)  for  the  watershed  and  the  subsequent  routing  of  the  flood 
through  the  reservoir  and  the  dam's  spillway  system.  The  PMF  event 
is  that  hypothetical  flow  induced  by  the  most  critical  combination  of 
precipitation,  minimum  infiltration  loss  and  concentration  runoff  of 
a  specific  location  that  is  considered  reasonably  possible  for  a  par¬ 
ticular  drainage  area.  Since  this  dam  is  in  the  Small  Dam  Category 
and  is  a  High  Hazard,  the  guidelines  criteria  (Ref.  1)  require  that 
the  dam  be  capable  of  passing  one-half  the  Probable  Maximum  Flood. 

The  hydrologic  analysis  was  performed  using  the  unit  hydrograph  meth¬ 
od  to  develop  the  flood  hydrograph.  Due  to  the  limited  scope  of  this 
Phase  I  investigation,  certain  assumptions,  based  on  experience  were 
used  in  this  analysis  and  in  the  determination  of  the  dam's  spillway 
capacity  to  pass  the  PMF.  In  the  event  that  the  dam  could  not  pass 
the  1/2  Probable  Maximum  Flood  without  overtopping,  an  additional 
analysis  are  to  be  performed  on  potential  dam  failure  if  the  dam 
designated  as  a  High  Hazard  Classification.  This  process  was  done 
with  the  concept,  that  if  the  dam  was  unable  to  satisfy  this  crite¬ 
ria,  further  refined  hydrologic  investigations  would  be  required. 

Since  the  Alpina  Dam  is  a  Low  Hazard  Classification  and  not  a  High 
Hazard  Classification,  hydrologic  dam  break  analysis  has  not  been 
provided  or  started  above  according  to  the  screening  criteria. 

The  U.S.  Army  Corps  of  Engineers,  Hydrologic  Engineering  Center's 
Computer  Program  HEC-1  DB  using  the  Modified  Puls  Method  of  flood 
routing  was  used  to  evaluate  the  dam,  spillway  capacity,  and  down¬ 
stream  hazard. 

The  unit  hydrographs  were  defined  by  Snyder  Coefficients,  Tp  and  Cp. 
The  coefficient  Ct  was  set  at  2.0,  while  Cp  was  set  at  0.625.  The 
Probable  Maximum  Precipitation  (PMP)  was  18.5  inches.  Hydrometeoro¬ 
logical  Report  (HMR  #33)  for  a  24  hour  duration,  200  square  mile  ba¬ 
sin.  Base  flow  for  the  basin  was  assumed  to  be  2  cubic  feet  per  sec¬ 
ond  per  square  mile,  while  loss  rates  were  set  at  1.0  inch  initial 
abstraction  and  0.1  inches/hour  continuous  loss  rate.  The  loss  rate 
function  yielded  82  percent  runoff  from  the  PMF.  The  PMF  inflow 


9 


hydrograph  was  determined  by  applying  the  PMP  to  the  unit  hydrographs 
and  runoff  and  routing  to  the  dam  sites  (Figure  5).  The  PMF  results 
in  an  inflow  into  the  impoundment  of  26,219  cfs.  The  1/2  PMF  inflow 
is  13,116.  Due  to  the  storage  effect  of  the  lake,  the  discharges 
were  significantly  reduced  to  8,923  cfs  for  the  Probable  Maximum 
Flood  and  2,377  for  the  1/2  PMF. 

5.3  SPILLWAY  CAPACITY 


The  spillway  is  a  weir  type  structure  70  feet  in  length.  A  spillway 
coefficient  of  3.2  was  assigned  for  the  spillway  rating  curve  devel¬ 
opment.  The  spillway  crest  in  only  1.5  feet  below  the  top  of  dam  and 
therefore  only  has  412  cfs  discharge  capacity. 


Di scharge 


Spi 1 Iway 


Depth  Over  Dam 


PMF 
1/2  PMF 


8,923 

2,377 


6.23  ft. 
2.14  ft. 


5.4  RESERVOIR  CAPACITY 


The  reservoir  storage  capacity  is  given  below.  This  was  estimated 
for  USGS  mapping. 

Top  of  Dam  5,125  Acre  Feet 

Crest  of  Spillway  3,116  Acre  Feet 


5.5  FLOODS  OF  RECORD 


There  is  no  information  on  water  levels  at  the  dam  site. 


5.6  OVERTOPPING  POTENTIAL 

The  HEC1-DB  analysis  indicates  that  the  dam  will  be  overtopped  as 
follows: 


OVERTOPPING  IN  FEET 

PMF  6.23 

1/2  PMF  2.14 

The  downstream  hazard  is  a  lightly  traveled  road  south  of  the  creek 
about  4  miles  below  the  dam.  Should  dam  failure  occur,  this  road 
would  be  overtopped  in  the  order  of  the  dam  overtopping. 
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5.7  EVALUATION 

The  limited  spillway  capacity  will  result  in  overtopping  of  the  dam 
for  less  than  a  1/2  Probable  Maximum  event.  Therefore,  the  spillway 
is  an  inadequate  spillway  system  on  a  Low  Hazard  Cl assi fication  dam 
(for  all  flows  beyond  17%  of  the  Probable  Maximum  Flood). 


I 
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SUCTION  b  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 


a.  Visual  Observations 


The  concrete  darn  retains  stability  with  no  indication  of  misalign¬ 
ment,  settlement  or  other  structural  movement.  Generally,  the  phys¬ 
ical  condition  of  the  visible  dam  sections  are  good  to  fair,  but  a 
wing  wall  section  at  the  westerly  abutment  is  deteriorating  along 
with  its  stone  foundation.  No  indication  of  seepage  was  evident  in 
the  vicinity  of  this  abutment.  Minor  seepage  through/under  the  con¬ 
crete  structure  was  noted  at  two  isolated  locations,  on  the  main  dam 
section  and  the  emergency  spillway  adjacent  to  the  easterly  abutment. 

Rock  outcrops  surround  the  vicinity  of  the  dam  location.  The  dam 
abutments  terminate  in  rock  and  bedrock  lies  exposed  in  the  immediate 
spillway  areas.  Observations  of  the  visible  areas  of  dai  base  indi¬ 
cated  this  structure  is  founded  directly  on  rock. 

b.  Geology  and  Seismic  Stability 

The  Alpina  Dam  area  is  located  within  the  western  edge  of  the  foot¬ 
hills  of  the  Adirondack  Province.  It  is  also  within  Watershed  No. 

386  of  the  St.  Lawrence  River  Basin  according  to  the  U.S.  Department 
of  Agriculture  1970  River  Basin  Study. 

Bedrock  at  the  dam  site  is  a  biotite-quartz-plagioclase  gneiss.  In 
places  it  is  garnetiferous.  The  foliation  of  the  gneiss  strikes 
northeast  and  dips  steeply  to  the  northwest.  Jointing  is  common  with 
the  approximately  east-west  joint  set  being  the  dominant  set.  Al¬ 
though  gneiss  is  generally  known  to  have  considerable  strength  and 
bearing  capacity  weathering  of  the  biotite  and  plagioclase  components 
of  the  rock  may  yield  rotted  seams  conducive  to  seepage. 

There  are  no  known  faults  or  shear  zones  in  the  vicinity  of  the  dam 
according  to  the  N.Y.S.  Geologic  Map  (1970)  and  the  Preliminary 
Brittle  Structures  Map  of  the  New  York  State  Geologic  Survey  (1977). 
About  four  miles  north  of  the  dam  is  a  shear  zone  (fault)  trending 
northeast  according  to  the  New  York  State  Geologic  Map  (1970).  An 
extensive  northeast  trending  shear  zone,  about  three  miles  wide,  is 
located  approximately  four  miles  to  the  southeast  of  the  dam  accord¬ 
ing  to  the  Brittle  Structures  Map.  This  map  also  shows  several 
northeast  trending  linear  features,  the  closest  being  about  3/4  miles 
northwest  of  the  dam. 

Although  the  area  is  apparently  located  in  Zone  2  of  the  Seismic 
Probability  Map,  no  earthquakes  have  been  recorded  in  the  immediate 
area.  Approximately  27  miles  to  the  southwest,  in  the  Watertown 
area,  five  minor  earthquakes  were  recorded  between  1932  and  1963; 
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none  greater  than  III  (Modified  Mercall i  Scale).  An  earthquake  of 
intensity  VI  had  been  recorded  near  Lowville  approximately  32  miles 
to  the  south. 

Data  Review  and  Stability  Evaluation 

No  information  relating  to  the  design  and  construction  of  the  dam 
structure  has  been  made  available.  A  field  survey  undertaken  as  part 
of  this  Phase  I  study  has  provided  information  on  dam  cross-sections 
(Figures  2X3)  but  did  not  extend  to  determining  properties  of  the 
dam's  concrete  and  foundation  rock.  Stability  evaluations  have  been 
performed,  utilizing  the  obtained  cross-section  information  to  obtain 
an  indication  of  the  dam's  performance  when  subject  to  different  pos¬ 
sible  loading  conditions.  In  these  analyses,  assumptions  were  re¬ 
quired  in  regard  to  concrete  and  rock  properties,  the  geometry  of  the 
dam,  and  cross-section  for  the  assumed  critical  location. 

The  affects  of  a  reservoir  at  spillway  level  along  with  ice  affects 
and  a  reservoir  at  the  PMF  level  have  been  studied.  The  results  for 
these  different  conditions  are  summarized  in  the  following  table. 

The  analyses  are  included  in  Appendix  D. 


RESULTS  OF  STABILITY  COMPUTATIONS 


Loading  Condition 

Reservoir  level  at  spillway  elevation. 


Factor  of  Safety* 
Overturning  Slidinc 


(i)  no  uplift  on  base,  no  ice 

(ii)  uplift  on  base,  no  ice 

(iii)  uplift  on  base,  ice  one  foot  thick 

(iv)  no  uplift  on  base,  ice  one  foot  thick 


0.55+ 

0.64+ 


(II)  Reservoir  level  at  PMF  elevation, 

(i)  no  uplift  on  base,  no  tailwater  depth 
(ii)  uplift  on  base,  no  tailwater  depth 


1 .65+ 


0.75+ 


*These  factors  of  safety  indicate  the  ratio  of  moments  resisting  overturn¬ 
ing  to  moments  causing,  and  the  ratio  of  forces  resisting  sliding  to 
those  causing;  a  ratio  less  than  unity  represents  instability.  The  anal¬ 
ysis  considered  the  level  of  the  downstream  pool  to  be  at  the  base  of  the 
dam  section. 
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The  analysis  indicates  unsatisfactory  stability  against  overturning 
for  certain  combinations  of  loading  conditions. 

Somewhat  surprising  is  the  instability  indicated  for  a  normal  reser¬ 
voir  elevation  with  ice  acting,  a  condition  presumed  to  have  occurred 
in  the  past  without  effecting  damage.  The  practice  of  lowering  the 
reservoir  level  in  winter  may  have  resulted  in  ice  pressures  being 
resisted  by  the  abandoned  submerged  dam  section  immediately  behind 
the  newer  structure.  The  narrow  shape  and  relatively  small  size  of 
the  impounding  area  immediately  behind  the  dam  may  also  influence  and 
limit  the  extent  of  ice  forces  being  imposed  against  the  dam  struc¬ 
ture,  the  expansive  pressures  dee  to  daily  temperature  variations  be¬ 
ing  accommodated  by  encroaching  upward  on  the  reservoir's  sidebanks. 
Limited  tensile  strength  from  the  bond  between  dam  concrete  and  rock 
formation  also  could  be  acting  to  assist  stability. 

Also  critical  to  the  stability  is  the  presence  of  uplift  water  pres¬ 
sures  acting  on  the  base  of  the  dam  for  some  loading  combinations. 

The  analysis  uplift  force  was  based  on  full  headwater  hydrostatic 
pressure  acting  on  the  dam's  upstream  corner  of  the  base  and  a  zero 
tailwater  pressure  on  the  dan's  downstream  corner.  The  resulting 
triangular  pressure  pattern  is  considered  to  act  on  100  percent  of 
the  dam  base  area.  The  assigned  uplift  force  represents  a  conserva¬ 
tive  design  practice  utilized  where  actual  conditions  are  not  known. 
The  assumed  condition  could  be  too  severe  if  the  dam  is  embedded  in 
sound  rock.  If  the  rock  is  very  sound  and  impermeable,  seepage  would 
be  very  low  and  uplift  pressures  of  significance  would  require  a  long 
period  of  time  to  develop.  A  conclusion  for  such  a  condition  is  that 
the  computed  uplift  may  not  c*ist  at  the  present  time  and  only  devel¬ 
op  at  a  future  time.  Site  conditions  imply  the  existance  of  sound 
foundation  rock  with  no  observation  indicating  seepage  pressures  at 
the  downstream  toe  of  the  dam. 
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SECTION  7  -  ASSESSMENT /REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 

On  the  basis  of  the  Phase  I  visual  examination  and  analysis,  it  has 
been  concluded  that  the  dam's  spillway  has  been  found  to  be  inade¬ 
quate.  The  hydrologic  analysis  indicates  that  the  spillway  will  not 
pass  the  1/2  Probable  Maximum  Flood  without  overtopping  the  dam.  The 
spillway  capacity  is  412  cfs  without  flashboards.  This  spillway  ca¬ 
pacity  relates  to  5  percent  of  the  Probable  Maximum  Flood. 

The  dam  should  be  further  checked  to  determine  if  it  is  in  compliance 
with  State  regulations. 

Additionally,  the  deteriorated  condition  of  the  wing  wa’l  on  the  west 
abutment  is  an  area  of  concern  and  needs  attention.  This  undermined 
wing  wall  could  conceivably  collapse  with  continued  ice  pressures 
during  the  severe  northern  winters.  The  stability  analysis  performed 
indicates  that  the  factor  of  safety  against  overturning  with  a  hori¬ 
zontal  ice  force  acting  at  the  top  of  the  dam  is  0.64,  even  when  no 
uplift  pressure  beneath  the  dam  is  considered.  Therefore,  winter 
lowering  of  the  dam  should  be  continued  in  the  future,  otherwise  the 
dam  would  require  strengthening. 

7.2  REMEDIAL  MEASURES 

a.  The  discharge  capacity  of  the  spillway  is  inadequate  for  all  flows  in 
excess  of  5  percent  of  the  PMF  (spillway  capacity  =  412  cfs).  The 
spillway  is  not  considered  seriously  inadequate  based  on  the  Corps  of 
Engineers'  screening  criteria  since  the  hydrologic/hydraulic  analysis 
indicates  that  failure  of  the  dam  would  not  pose  a  high  hazard  to 
loss  of  life  from  large  flows  downstream  from  the  dam.  However,  con¬ 
sideration  should  be  given  to  provide  an  emergency  spillway  adequate 
to  pass  1/2  of  the  PMF  without  damage  to  the  structure.  This  may  be 
accomplished  by  the  construction  of  an  emergency  spillway  on  the 
undisturbed  bank  of  the  impoundment. 

b.  Operational  procedures  should  be  formalized  to  assure  lowering  of  the 
impoundment  level  during  the  winter  months  so  as  to  eliminate  the 
possibility  of  dam  failure  from  ice  load  at  the  top  of  the  dam. 

c.  The  wing  wall  on  the  west  abutment  should  be  repaired. 
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1 .  Although  the  early  fish  collection 
sheets  list  the  lake  whitefish, 
Coregonus  ciupeaformis,  as  being 
present,  only  the  cisco  lor  lake 
herring),  Coregonus  artedii.  is 
currently  known.  One  might  spec¬ 
ulate  that  artedii  was  introduced 
during  the  long  past  whitefish 
stocking  program,  if  Bonaparte 
was  on  that  stocking  list. 

No  lake  trout  reported  caught 
since  1925. 

1974  began  a  three-year  experi¬ 
mental  stocking  of  brown  trout  - 
1.000  BT  Year  lings /year. 

Another  species  may  be  re¬ 
quired  for  the  deep  water  in  the 
western  end. 

LOCATION: 

North  central  lewis  County. 

HISTORICAL: 

Hamed  after  Joseph  Bonaparte 
(brother  of  Napoleon  I )  who 
acquired  extensive  lands  around 
ake  in  1825. 


Ml  l>  I  Ik  f 


Hound  is.  I  I  I , 


LAKE 

BONAPARTE 


\ 


\  \\  \ 
X  ■  Y 
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PHYSICAL  FEATURES: 

Area:  1.280  acres 
"lev  at  ion;  768  feet 
Maximum  Depth:  75  feet 
.Maximum  Width:  1 .5  miles 

WISHING: 


Length:  2.4  miles 
Oxygen:  Good  at  all  depths 
Water:  Hard 
pH:  Alkaline 


1  /  / 


PECIES 

ABUNDANCE 

AVERAGE 

Wa  1  leyes 

Common 

4  lbs. 

Smallmouth  Bass 

Common 

1  lb. 

Northern  Pike 

Common 

3  lbs. 

lisco 

Common 

Vi  lb. 

rown  Bullhead 

Abundant 

1  lb. 

Rock  Bass 

Abundant 

6  in. 

Yellow  Perch 

Abundant 

6  in. 

'umpkinseed 

Abundant 

5  in. 

•urbot 

Common 

2  lbs. 

..argemouth  Bass 

Common 

I’/tlbs. 

Black  Crappie 

Rare 

8  in. 

Golden  Shiner 

Common 

— 

Valleyes:  Trolling  June  bug 
spinner,  worms  food  all  season; 
some  still  fishing;  deepwater 
■  long  edges,  weed  beds,  rocky 
ihoals  best. 

Smallmouth  Bess:  Plugging  along 
rocky  shorelines  good. 

’>ike:  Plugging,  trolling  around 
veedy  areas  good. 

Jullheads:  Good  spring  or  fall 
with  worms. 

STOCKING: 

.Valleys  fry  annually 


bsitn  Cr, 


RECREATION  FACILITIES: 

Numerous  private  camps  around 
take;  hotel  and  camps  for  rent 
offer  accommodations  for  visitors: 
boats  and  bait  available;  good 
swimming  in  sand  bays. 

CON-218 
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mb  -  mo.  rile 

C  S  -  marble 
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mu  -  /*rj  reeJc 
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NtS.  Preliminary  Brittle 
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CONCRETE/MASONRY  DAMS 


SHEET 


CONCRETE/MASONRY  DAMS 


STAFF  GAGE  OF  RECORDER 


EMBANKMENT 


SHEET 


EMBANKMENT 


SHEET 
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SHEET 
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OBSERVATIONS  REMARKS  OR  RECOMMENDATIONS 


SHEET 


DOWNSTREAM  CHANNEL 


SHEET 


SHEET  10 


RESERVOIR 


SHEET  11 


CHECK  LIST  NAME  OF  DAM 

ENGINEERING  DATA 

DESIGN,  CONSTRUCTION.  OPERATION  ID  § 

PHASE  1 


RAINFALL/ RESERVOIR  RECORDS 


DESIGN  REPORTS 
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RECORDS 


SHEET  15 


CHECK  LIST 

HYDROLOGIC  &  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  _ 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  _ 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY): 


ELEVATION 

MAXIMUM  DESIGN  POOL 

: 

— 

ELEVATION 

TOP  DAM: 

769 

CREST: 

a. 

Elevation 

767.  S 

b. 

Type 

Concrete  Weir 

c. 

Width 

3.0 

d. 

Length 

63. n 

e. 

Location  Spillover 

Center  dam 

f. 

Number  and  Type  of 

Gates 

OUTLET  WORKS: 

a.  Type 

Stop  planks 

b. 

Location 

Center  dam 

c. 

Entrance  Inverts 

763.4 

d. 

Exit  Inverts 

763.4 

e. 

Emergency  Dra indown 

Facl 1 1 t ies 

,  _ 

HYDROMETEOROLOGICAL  GATES: 

a.  Type 

b. 

Location 

c. 

Records 

— 

MAXIMUM  NON-DAMAGING  DISCHARGE: 


APPENDIX  C 


HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 
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MSn0 

MJ*r) 

JLL . 

2.?36 

95 

1.15 

2.Z73 

2oo 
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l.to'ZL 

/3<? 

5.63 

3.788 

132 

7A1 

4.356 

16* 
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2 

/?<?<?<>  . 
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m  STETSON  •  DALE  M 


■JBlralB 


TH  31  W9?-b800 


project  nauf  Ljtziy  SrA-re  D)am 

lusPCCTtOtJ 

DATE 

5/3-79 

■rifct  /D/4M  &REAA  AuA^Y^lE 

PliJ.IFrT  NO  2277 

AlPjua  Dam 

«v  JflsS 

DoMUSTREAM  CoutRol.  PoiUT  -  CObJFLOEUCF.  of 
^RaFkL  w/luO/AU  PlVCR  (E<-<sv  -  6>S5.0z) 

&OUAPARTE 

1/2  PHF 

5r4&E  (et.)  Dcpru(tr) 

PpF 

$rAc>£(eP  Depth  (?r) 

VJ/thout  Dam  Failure 

607.0  2.0 

639.5- 

4.5 

V/jr-b!  Dam  Failure 

.  fjLAhJ  1 

Eht&APKMEiJT  VJa^HOOT 
.  2  pR  'OuRATloU 

609.6  4.5 

69/.  2 

6.1 

fj&L _ Z. . 

Fmcau<liblt  Washout 

4  Mr  Duration 

609.6  4-<* 

69/.  3 

6.3 

Pt.AU  3 

£h&AU<U£ut  Washout. 

6  Mu  Due  ATI  i  ; 
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lAi  ALP  IMA  (LAKE  BONAPARTE! 

AZ  HEC-108 

A3  PHF-DAN  OVERTOPPING  ANALYSIS 


B  98 

1 

I 

8  8 

8 

8 

8 

4 
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J  1 

6 

1 

J1  .Z 

.4 

.5 

.6  .8 

1.8 

K  « 

1 

I 

8  8 

8 

1 

K1  SUB  AREA  1  RUNOFF  -  SNIDER’S  METHOD 

N  1 

1 

2.195 

8  19.65 

8 

8 

8 

1 

P  1 

18.5 

98 

116  126 

146 

T  « 

1 

1 

8  8 

8 

1 

8.1 

U  Z.88 

1 .625 

I  4 

4 

1 

K  1 

Z 

1 

8  8 

8 

1 

K1  CHANNEL  ROUTE  THRU  AREA  3 

1  1 

1 

f 

1  1 

11  I 

1 

1 

8  8 

8 

-l 

16  .08 

.14 

.18 

778  888 

15588 

.8825 

17  111 

8BI 

2fl 

798  388 

788 

488 

778 

1888 

17  1151 

781 

1118 

798  1128 

888 

K  1 

3 

1 

8  8 

8 

1 

K1  SUB  AREA  3  RUNOFF 

H  1 

1 

4.419 

8  19.65 

8 

8 

8 

1 

P  1 

18.5 

98 

116  126 

146 

T  f 

f 

« 

8  8 

8 

1 

8.1 

U  Z.76 

.625 

I  9 

9 

1 

K  Z 

2 

f 

8  8 

8 

1 

K1  COMBINE  Z  HTDROCRAPHS  AT  Z 

K  1 

4 

1 

8  8 

8 

1 

K1  CHANNEL  ROUTE  INTO  LAKE  BONAPARTE  (AREA  1  t  3) 

I  « 

« 

8 

1  1 

T1  1 

• 

8 

8  8 

8 

-1 

16  .08 

.14 

.88 

768  888 

3588 

.88857 

17  IN 

8ff 

288 

798  388 

788 

488 

768 

2888 

17  2I5N 

781 

2188 

798  2128 

888 

K  1 

2 

8 

8  8 

8 

1 

K1  SUB  AREA  2  -  RUNOFF 

N  1 

1 

2.787 

8  19.65 

8 

8 

8 

l 

P  f 

18.5 

98 

116  126 

146 

T  f 

1 

8 

8  8 

8 

1 

8.1 

V  3.13 

.625 

I  6 

6 

1 

K  1 

4 

8 

8  8 

8 

1 

K!  CHANNEL  MUTE  INTO  LAKE  BONAPARTE  (AREA  Z) 

I  8 

• 

8 

1  1 

11  1 

• 

8 

8  8 

8 

-1 

T6  .18 

.14 

.88 

768  888 

9888 

.884 

T7  IN 

8M 

158 

798  288 

788 

1288 

768 

2288 

17  3MB 

781 

3858 

798  3188 

888 

K  • 

4 

8 

8  8 

8 

1 

Kl  SOI  AREA  4  -  RUNOFF 


768 


768 


H 

1 

1 

11.43 

1 

19.65 

0 

0 

0 

1 

P 

« 

18.5 

98 

116 

126 

146 

T 

I 

« 

« 

1 

0 

0 

1 

0.1 

N 

3.96 

.625 

I 

21 

21 

1 

K 

3 

4 

# 

« 

0 

0 

1 

K1  l 

COMBINE  ALL  INFLOU  HTDROCRAPHS 

INTO  LAKE  BONAPARTE 

K 

1 

5 

1 

« 

0 

0 

1 

KI  1 

ROUTE  THRU  ALPINA  DAM 

(LAKE  BONAPARTE) 

T 
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f 

f 
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T1 
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-1 

IS 
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IS 
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IE 
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IE 
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II 

767.5 

7# 

3.2 

1.5 

ID 

769 
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1.5 

l#f 

K 

1 

6 

1 

# 

0 

0 

1 

Kl 

CHANNEL  ROUTE  THRU  AREA  5 

T 

1 

1 

f 

1 

1 

T1 

1 

1 

« 

# 

0 

0 

-1 

T6 

.18 

.14 

.#8 

685 

710 

23000 

.0036 

Y7 

If# 

71# 

151 

70# 

200 

690 

250 

685 

550 

T7 

611 

691 

65# 

7(1 

700 

710 

K 

« 

5 

1 

0 

0 

0 

1 

Kl 

SUB  AREA  5  RUNOFF 

N 

1 

1 

3.515 

0 

19.65 

0 

0 

0 

1 

P 

1 

18.5 

98 

116 

126 

146 

T 

• 

« 

1 

0 

0 

0 

1 

0.1 

U 

4.21 

.625 

I 

7 

7 
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K 
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0 

0 
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K1  COMBINE  FLOW  AT  POINT  6 
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A 

A 

A 

A 

A 
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1  mtt**tt««»mittmmmtt*tt 

FLOOD  HTDROGRAPH  PACKAGE  (HEC-1) 
DAH  SAFETY  VERSION  JOLT  1978 
LAST  MODIFICATION  26  FEB  79 


1  PREVIEU  OF  SEQUENCE  OF  STREAM  NETWORK  CALCULATIONS 


RUNOFF  HTDROGRAPH  AT  1 
ROUTE  HTDROGRAPH  TO  2 
RUNOFF  HTDROGRAPH  AT  3 
COMBINE  2  HTDRQCRAPHS  AT  2 
ROUTE  HTDROGRAPH  TO  4 
RUNOFF  HTDROGRAPH  AT  2 
ROUTE  HTDROGRAPH  TO  « 
RUNOFF  HTDROGRAPH  AT  4 
COMBINE  3  HYDROGRAPHS  AT  4 
ROUTE  HTDROGRAPH  TO  5 
ROUTE  HTDROGRAPH  TO  6 
RUNOFF  HTDROGRAPH  AT  5 
COMBINE  2  HYDROGRAPHS  AT  6 
END  OF  NETWORK 


lllllllHHIfmilHMHHIHHH 

FLOOD  HTDROGRAPH  PACKAGE  (HEC-1) 
DAN  SAFETT  VERSION  JULY  1978 
LAST  MODIFICATION  26  FEB  79 

RUN  DATE#  79/15/15. 

TINE#  #9.26.42. 


ALPINA  (LAKE  BONAPARTE) 
HEC-1DB 

PNF-DAH  OVERTOPPING  ANALYSIS 


JOB  SPECIFICATION 


NQ 

NHR  NHIN 

IDAT 

I  HR 

ININ 

HETRC 

IPLT 

IPRT 

NSTAN 

91 

1  • 

f 

f 

f 

1 

• 

4 

« 

JOPER 

NUT 

LROPT 

TRACE 

5 

1 

1 

# 

MULTI-PLAN  ANALTSES  TO  BE  PERFORMED 
MPLAN*  1  NRTIO-  6  LRTIO*  1 
RTIOS-  .21  .4#  .5#  .6#  .8#  l.ff 
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I 

I 
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H  Htlillttl 

SUB-AREA  RUNOFF  CONFUTATION 
SUB  AREA  1  RUNOFF  -  SNIDER'S  METHOD 

ISTAQ  ICONP  IECON  ITAPE  JPLT  JPRT  INANE  ISTACE  IAUTO 


1 

I 

• 

• 

1 

f 

1 

I 

HTDROGRAPH  DATA 

IHTDG  IUHG 

TAREA 

SNAP 

TRSDA 

TRSPC 

RATIO 

I  SNOW 

tSAHE 

LOCAL 

1  1 

2.11 

f.fl 

19.45 

f.M 

•  .••• 

f 

1 

I 

PRECIP  DATA 

SPFE 

PMS 

R4 

R12 

R24 

R48 

R72 

R°4 

•.If 

18.51 

98.  If 

114. If 

124.11 

144.4V 

l.M 

l.ll 

TRSPC  CONFUTED  BT  THE  PROGRAM  IS  .823 


LROPT 

$ 

STRKR 

DLTKR 

RTIOL 

LOSS  DATA 

ERAIN  STRKS  RTIOK  STRTL 

CNSTL  ALSHX 

RTIMP 

1 

l.ll 

l.ll 

l.M 

l.M  l.ll  l.M  l.M 

.11  f.M 

f.M 

TP= 

UNIT  HTDROGRAPH  DATA 

2.88  CP=  .43  NTA-  I 

RECESSION  DATA 

STRT8=  4.M  QRCSN-  4.M  RTIOR-  l.ll 


UNIT  HTDROGRAFH  15  END-OF-PERIOD  ORDINATES.  LAG  =  2.84  HOURS.  CP=  .42  VOL=  l.M 


51. 

15. 

174. 

11. 

282. 

4. 

278. 

4. 

199. 

3. 

129. 

83. 

54. 

35. 

23. 

I 

MO. DA 

HR.HN 

PERIOD 

RAIN  EXCS 

LOSS 

END-OF-PERIOD 
COHP  Q 

FLOU 

HO .  DA 

HR.NN  PERIOD 

RAIN 

EXCS  LOSS 

COHP  Q 

SUN  22.22  18.25  3.94  24939. 

(  544.) (  444.) (  111.) (  714.191 


i 

■1* 


i.^sis48sr“ 


mute,-* 


C'8 


**»mi*.<im* 


tmtttm 


HHHHH 

HTDROGRAPH  ROUTING 


CHANNEL  ROUTE  THRU  AREA  3 


ISTAO  ICOflP 

IEC0N 

ITAPE  JPLT 

JPRT 

INANE  ISTACE 

IAUTO 

2  1 

8 

8  8 

8 

1  8 

8 

ROUTING  DATA 

OLOSS 

CLOSS  AVG 

IRES 

ISAHE  I OPT 

IPHP 

LSTR 

8.8 

8.888  8.88 

1 

1  8 

8 

8 

NS TPS  NSTDL 

LAG 

AHSKK  1 

TSK 

STORA  ISPRAT 

1  8 

8 

8.888  8.888 

8.888 

-1.  8 

RHAL  DEPTH  CHANNEL  ROUTING 

QN(1)  QN(2) 

QN(3)  ELNVT  ELMAI 

RLNTH 

SEL 

.8818  .8488 

.8888  778.8  888.8 

15588.  .88258 

CROSS  SECTION  COORDINATES— STAiELEViSTA»ELEV— ETC 

188.88  888.88  288.88 

798.88  388.88  788.88 

488.88  778.88  1888.00 

778.88 

1858.88  788.88  1188.88 

798.88  1128.88  8N.88 

STORAGE  8.88 

343.76 

788.82 

in. 19 

1454.87 

1851.85 

2262.14 

2685.74 

3122.64 

4834.37 

4513.19 

5883.32 

5586.61 

6821.13 

6546.31 

7882.12 

7628.58 

8185.69 

OUTFLOW  8.88 

2488.18 

7698.28 

15248.24 

24888.27 

36249.88 

49518.27 

65325.53 

83358.23 

124781.94 

148185.48 

173134.76 

199861.86 

228274.57 

258322.89 

289988.84 

323254.19 

358187.94 

STAGE  778.88 

771.58 

773.16 

774.74 

776.32 

777.89 

779.47 

781.85 

782.63 

785.7? 

787.37 

788.95 

798.53 

792.11 

793.68 

795.26 

796.84 

798.42 

FLOH  8.88 

2488.18 

7698.28 

15248.24 

24888.27 

36249.88 

49518.27 

65325.53 

83358.23 

124781.94 

148185.48 

173134.76 

199861.86 

228274.57 

258322.89 

289988.84 

323254.1? 

358187.94 

HAIIHUH  STAGE  IS 

778.4 

HAIIHUH  STAGE  IS 

778.7 

IMIIMJfl  STAGE  IS 

778.9 

NAUMN  STAGE  IS 

771.1 

HAIIWH  STAGE  IS 

771.4 

MI  MUM  STAGE  IS 

771.7 

3572.35 

8753.4*; 


113 18?. 33 
394537.85 


784.21 

8M.M 

183189.33 

394537.85 
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SUB-AREA  RUNOFF  COMPUTATION 


SUB  AREA  3  RUNOFF 

ISTAQ  I COMP  IECON  ITAPE  JPLT  JPRT  INANE  ISTACE  IAUTO 


3 

1 

1  1 

1 

1 

1 

1 

HTDROCRAPH  DATA 

IHTDC  IUHC 

TAREA 

SNAP 

TRSDA  TRSPC 

RATIO 

I  SNOW 

I  SANE 

LOCAL 

1  1 

4.42 

l.M 

19.45  Ml 

MM 

1 

1 

1 

PRECIP  DATA 

SPFE 

PMS 

R4 

R12  R24 

R48 

R72 

R94 

l.M 

18.51 

98. M 

114. M  124.11 

144.11 

l.M 

l.M 

TRSPC  COMPUTED  BT  THE  PROGRAM  IS  .823 

LOSS  DATA 

LROPT  STRKR  DLTKR  RTIOL  ERAIN  STRKS  RTIOK  STRTL  CNSTL  ALSNX  RTIHP 

f  Ml  Ml  111  I.M  Ml  I.fl  l.M  .11  Ml  I.M 

UNIT  HTDROCRAPH  DATA 
TP=  2.74  CP=  .43  NTA=  I 

RECESSION  DATA 

STRTQ--  9.M  QRCSN-  9.11  RTlWt=  l.M 
UNIT  HTDROCRAPH  15  END-OF-PERIOD  ORDINATES.  LAG=  2.75  HOURS.  CP=  .42  VOL?  l.M 


119. 

414. 

414. 

541. 

383. 

255. 

171.  114. 

74. 

51. 

34. 

23. 

15. 

11. 

7. 

1 

END-OF-PERIOD  FLOU 

HO. DA 

HR.NN 

PERIOD 

RAIN  ETCS 

LOSS 

COMP  Q 

NO. DA 

HR.NN  PERIOD  RAIN 

EXCS 

LOSS 

COMP  0 

SUM  22.22 

18.25 

3.94 

52591. 

(  544.) 

(  444.: 

l(  111.) ( 

1489.18) 

HHHMH  mtHtttt  »*•*»•«*••  itHHHIl 


COMBINE  HTDROCRAPHS 

COMBINE  2  H.2ROCRAPHS  AT  2 

ISTAQ  ICOMP  IECON  ITAPE  JPLT  JPRT  INANE  ISTACE  IAUTO 

2  2  I  I  I  I  1  I  I 


C-IO 
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********** 
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HTDROGRAPH  ROUTING 

CHANNEL  ROUTE  INTO  LAKE  BONAPARTE  (AREA  1  i  3) 


1ST  AO 

ICOffP 

IECON 

ITAPE 

JPLT 

JPRT 

INANE 

ISTAGE 

IAUTO 

4 

1 

f 

I 

1 

f 

1 

f 

1 

ROUTING  DATA 

0LOSS 

CLASS 

AVG 

IRES 

ISAHE 

IOPT 

IPHP 

LSTR 

l.f 

MM 

f.ff 

1 

l 

f 

I 

I 

NSTPS 

NSTDL 

LAG 

AHSKK 

I 

TSK 

STORA 

ISPRAT 

1 

f 

f 

f.fff 

MM 

f.fff 

-1. 

1 

NORMAL  DEPTH  CHANNEL  ROUTING 


ON ( 1 )  QUIZ)  ON (3)  ELNVT  ELNAI  RLNTH  SEL 

I8M  .MM  .98M  768.1  8M.I  3SM.  .M#S7 


CROSS  SECTION  COORDlNATES~STA»ELEV.STA,ELEV~ETC 

1M.M  8tf.M  ZM.M  79I.M  3M.M  78l.il  4M.M  768.fi  ZfM.fi  768. If 
ZI5f.ll  78l.fl  Z1M.M  791. M  ZIZf.ff  8M.M 


STORAGE 

f.ff 

217.94 

438.74 

662.38 

888.87 

1118.21 

135f.4f 

1585.43 

1823.54 

2165. 16 

2319.99 

2558.35 

2811.13 

3165.32 

3323.63 

3584.68 

3848.46 

4114.98 

4384.23 

4656.22 

OUTFLOH 

f.M 

3399.53 

11815.91 

21315.63 

34489.66 

51141.15 

681M.51 

88255.15 

111193.49 

136344.61 

163556.35 

19Z775.9Z 

223957.61 

25716 1.6Z 

292169.73 

328927.39 

367611.69 

418164.46 

451291. 51 

494257.17 

STAGE 

768. M 

769.68 

771.37 

773.15 

774.74 

776.42 

778.11 

779.79 

781.47 

783.16 

784.84 

786.53 

788.21 

789.89 

791.58 

793.26 

794.95 

796.63 

798.32 

8M.M 

FLOW 

f.M 

3399.53 

11815.91 

21315.63 

34489.66 

51 141.15 

681M.51 

88255.15 

111193.49 

136344.61 

163556.35 

192775.92 

223957.61 

257161.62 

292169.73 

328927.39 

367611.69 

418164.46 

451291.51 

494257.17 

NAIINUN  STAGE  IS 

768.9 

■  NAIINUN  STAGE  IS 

769.7 

NAIINUN  STAGE  IS 

771.1 

\  NAIINUN  STAGE  IS 

771.2 

NAIINUN  STAGE  IS 

771.6 

1  NAIINUN  STAGE  IS 

771.1 

[ 

[ 


c-n 


I 


Hit  IHiHHH  ttttmttf  HHHHH  IHHHHI 

SUB-AREA  RUNOFF  CONFUTATION 

SUB  AREA  Z  -  RUNOFF 

ISTAfl  ICONP  IEC0N  ITAPE  JPLT  JPRT  INANE  1STACE  IAUTO 


Z 

1 

«  f 

1 

1 

1 

1 

IHTDG  IUHC 

1  1 

TAREA 

Z.71 

SNAP 

Ml 

HTDROGRAPH  DATA 
TRSDA  TRSPC 
19.65  Ml 

RATIO 

I.M 

I  SNOW 

1 

I  SANE 

1 

LOCAL 

1 

SPFE 

Ml 

PNS 

18.51 

R6 

98.11 

PRECIP  DATA 
R12  RZ4 

116.11  1Z6.II 

R48 

146.11 

R72 

Ml 

R96 

I.M 

TRSPC  COMPUTED  BT  THE  PROCRAN  IS  .823 

LOSS  DATA 

LROPT  STRKR  DLTKR  RTIOL  ERAIN  STRKS  RTIOK  STRTL  CNSTL  ALSMX  RTIHP 

I  Ml  f.M  l.N  Ml  I.M  1.01  1.00  .11  0.00  0.00 

UNIT  HTDROGRAPH  DATA 
TP=  3.13  CP-  .63  NTA=  I 

RECESS ION  DATA 

STRTQs  6.11  QRCSN=  6.11  RTIOR-  1.00 

UNIT  HTDROGRAPH  16  ENO-OF-PERIOD  ORDINATESi  LAG=  3.13  HOURS.  CP=  .63  V0L=  1.00 
57.  197.  3Z9.  351.  Z71.  181.  120.  81.  53.  36. 

Z4.  16.  11.  7.  5.  3. 

I  ENO-OF-PERIOD  FLOW 


NO. DA  HR.NN  PERIOD  RAIN  E1CS  LOSS  CONP  0 

NO. DA  HR.NN  PERIOD 

RAIN 

E1CS 

LOSS 

CONP  Q 

SUN 

ZZ.ZZ 

18.25 

3.96 

3ZZ98. 

(  564.) ( 

464.)  ( 

111. > ( 

914.58) 

**» 


C-IZ 


HIHHHt 


mmtttt 


HHHHH 


HTDROGRAPH  ROUTING 

CHANNEL  ROUTE  INTO  LAKE  BONAPARTE  (AREA  2) 


I  STAC 

ICOHP 

IECON 

I  TAPE 

JPLT 

JPRT 

INANE 

ISTAGE 

IAUT0 

4 

1 

( 

# 

f 

( 

1 

( 

( 

ROUT  INC  DATA 

GLOSS 

CLOSS 

AVG 

IRES 

ISANE 

IOPT 

IPHP 

LSTR 

#.# 

«.#(# 

(.#( 

1 

1 

( 

« 

( 

NSTPS 

NSTDL 

LAG 

AHSKK 

l 

TSK 

STORA 

ISPRAT 

1 

f 

# 

(.«## 

#.(•# 

(.(«# 

-1. 

( 

NORMAL  DEPTH  CHANNEL  ROUTING 


QNU)  QNI2)  ON  (3)  ELNVT  ELHAI  RLNTH  SEL 

.1811  .#411  .#81#  768.#  8##.#  9###.  .##4f« 


CROSS  SECTION  COORDINATES- -STfl.ELEV , STfl ,ELEV- -ETC 

l#l.#«  8#f.#f  IS#.##  79#.##  2««.(#  78#. («  lZ#l.ff  U8.it  2200.00  768.## 
3(«f.«f  78#. f#  3050. ff  79#.##  3l««.f#  8f#.ff 


STORAGE 

0.0# 

7534.18 

391.93 

8530.30 

871.77 
9530. Z8 

1439.53 

10534.11 

2095.19 

11547.81 

Z838.74 

IZ565.37 

3470.Z5 

13588.79 

4589.44 

14418.07 

5545.53 

15453.21 

6547.93 

14694.21 

OUTFLOW 

(.0# 

473431. 9Z 

5893.34 

580383.08 

19741.40 

49599Z.13 

41107.90 

81998Z.48 

70241.59 

952115.71 

107718.25 

1092181.85 

1540Z5.Z3 

1Z39995.80 

209744.83 

1395392.09 

284845.28 

1558221.84 

375463.21 

1728350.23 

STACE 

748.00 

784.84 

749.48 

784.53 

771.37 
788. Z1 

773.05 

789.89 

774.74 

791.58 

774.4Z 
793. Z4 

778.11 

794.95 

779.79 

794.43 

781.47 

798.32 

783.16 

800.00 

FLOW 

0.00 

473431. 9Z 

5893.34 

580383.08 

19741.40 

495992.13 

41107.90 

819982.48 

70Z41.59 

95ZU5.71 

107718.25 

1092181.85 

154025.23 

1239995.80 

209744.83 

1395392.09 

284845.28 

1558221.84 

375443.21 

1728350.23 

HAIIHUN  STACE  IS  748. Z 


HAIINUN  STACE  IS  748.4 
HAIINUR  STACE  IS  748.5 
HAIINUH  STACE  IS  748.7 
HAIMUH  STACE  IS  748.9 
HAHMJH  STACE  IS  749.1 


6-13 


tiHHKH 


HlltHHI 


SUB-AREA  RUNOFF  CONFUTATION 

SUB  AREA  4  -  RUNOFF 

ISTA9  ICOHP  IECON  ITAPE  JPLT  JPRT  INANE  ISTAGE  IAUT0 


4 

f 

0  1 

0 

0 

1 

0  0 

HTDROGRAPH  DATA 

IHTDG  IUHG 

TAREA 

SNAP 

TRSDA  TRSPC 

RATIO 

ISNOW 

ISANE 

LOCAL 

1  1 

11.43 

0.00 

19.65  0.00 

0.000 

0 

1 

0 

PRECIP  DATA 

SPFE 

PHS 

R6 

R12  R24 

R48 

R72 

R96 

0.00 

18.50 

98.00 

116.00  126.00 

146.00 

0.00 

0.00 

TRSPC  COMPUTED  BT  THE  PROCRAH  IS 

.823 

LOSS  DATA 

LROPT  STRKR  DLTKR  RTIOL  ERAIN  STRKS  RTIOK  STRTL  CNSTL  ALSMX  RTINP 

I  0.00  Ml  l.lf  0.11  l.ll  1.01  1.00  .10  0.00  f.00 

UNIT  HTDROGRAPH  DATA 
TP=  3.94  CP=  .63  MTA=  I 


RECESSION  DATA 

STRT9=  21.00  QRCSN-  21.00 


RT I0R=  1.10 


UNIT  HTDROGRAPH  21  ENO-OF-PERIOO  ORDINATES,  LAC=  3.92  HOURS,  CP=  .62  VOL=  1.00 


120. 

191. 

10. 


429. 

142. 


797. 

106. 


1047. 

79. 


1044. 

58. 


846. 

43. 


628. 

32. 


467. 

24. 


347. 

18. 


258. 

13. 


0 


END-OF-PERIOD  FLQH 


HO. DA  HR.NN  PERIOD  RAIN  EXCS  LOSS  COHP  Q 


HO. DA  HR.NN  PERIOD  RAIN  EXCS  LOSS 


SUN  22.22  18.25  3.96 

(  564. M  464.) (  101. )( 


tttmtm 


HltHHH 


COMBINE  HTDROGRAPHS 

COMBINE  ALL  INFLOW  HTDROGRAPHS  INTO  LAKE  BONAPARTE 

ISTAQ  ICOHP  IECON  ITAPE  JPLT 

4  3  0  0  0 


JPRT  INANE  ISTAGE  IAUTO 

0  10  0 


Ci4 


CONP  0 

124163. 

3515.90) 


tmmm  HitiHHi  ♦»♦***♦«♦  immm 

HTDROGRAPH  ROUTING 


ROUTE  THRU  ALPINA  DAN  (LAKE 

ISTAQ  ICOHP 

BONAPARTE) 

IECON 

ITAPE 

JPLT 

JPRT 

INANE 

ISTACE  I AUTO 

5 

1 

0 

1 

1 

1 

1 

1  1 

QLOSS 

CLOSS 

AVG 

ROUTING  DATA 
IRES  ISAHE 

I  OPT 

IPKP 

LSTR 

1.0 

1.011 

1.01 

1 

I 

1 

0 

1 

NSTPS 

NSTDL 

LAG 

AHSKK 

1 

TSK 

STORA 

ISPRAT 

1 

0 

0 

1.011 

0.000 

0.100 

-1. 

1 

CAPACITT= 

0. 

277. 

2981. 

6519. 

7866. 

9223. 

11580. 

11938. 

13294. 

14652. 

16009. 

ELEVATION= 

763. 

764. 

767. 

770. 

771. 

772. 

773. 

774. 

775. 

776. 

777. 

OREL 

SPUID 

COQU 

EIPU 

ELEVL 

C06L 

CAREA 

EXPL 

767.5 

70.1 

3.2 

1.5 

0.1 

1.0 

0.0 

0.0 

DAN  DATA 

TOPEL  COflD  EXPD  DAHUID 
769.1  2.6  1.5  111. 


PEAK  OUTFLOU  IS  78.  AT  TINE  58.N  HOURS 


PEAK  OUTFLOW  IS 

PEAK  OUTFLOU  IS 

PEAK  OUTFLOU  IS 

PEAK  OUTFLOU  IS 


1338.  AT  TINE  52. M  HOURS 

2377.  AT  TINE  50.M  HOURS 

3541.  AT  TINE  51. N  HOURS 

6117.  AT  TINE  49.N  HOURS 


PEAK  OUTFLOU  IS  8923.  AT  TINE  48.M  HOURS 


C-(S 


tfttHIlit 


HKHHII 


HTDROCRAPH  ROUTING 

CHANN&  ROUTE  THRU  AREA  5 


ISTAQ 

I  COUP 

IECON 

I  TAPE 

JPLT 

JPRT 

INANE 

I STAGE 

I  AUTO 

6 

1 

0 

0 

0 

0 

1 

0 

0 

ROUTING  DATA 

8L0SS 

CLOSS 

AVG 

IRES 

ISAKE 

IOPT 

IPHP 

LSTR 

0.0 

0.000 

0.00 

1 

1 

0 

0 

0 

NSTPS 

NSTDL 

LAG 

AMSKK 

I 

TSK 

STORA 

ISPRAT 

1 

0 

0 

0.000 

0.000 

0.000 

-1. 

0 

NORNAL  DEPTH  CHANNEL  ROUTING 


QN(1)  QN(Z)  QN (3)  ELNVT  ELNAX  RLNTH  SEL 

.0800  .0411  .0800  685.0  710.0  23000.  .00360 


CROSS  SECTION  COORD INflTES - -STA f ELEV . STA t ELEV- - ETC 


100.00  710.00 
600.00  690.00 

150.00 

650.00 

700.00  200.00 
700.00  700.00 

690.00 

710.00 

250.00  685.00  550.00 

685.00 

STORAGE 

0.00 

2822.68 

217.57 

3161.83 

453.41 

3510.12 

707.54 

3867.54 

979.78 

4234.11 

1264.07 

4609.83 

1557.51 

4994.68 

1860.09 

5388.67 

2171.81 

5791.81 

OUTFLOW 

0.00 

61340.51 

1075.60 

72734.60 

3472.21 

84964.13 

6946.73 

98018.56 

11522.76 

111889.29 

17482.77 

126569.26 

24428.33 

142052.70 

32316.08 

158334.92 

41113.31 

175412.14 

STACE 

685.00 

698.16 

686.32 

699.47 

687.63 

700.79 

688.95 

702.11 

690.26 

703.42 

691.58 

704.74 

692.89 

706.05 

694.21 

707.37 

695.53 

708.68 

FLOW 

0.00 

61340.51 

1075.60 

72734.60 

3472.21 

84964.13 

6946.73 

98018.56 

11522.76 

111889.29 

17482.77 

126569.26 

24428.33 

142052.70 

32316.08 

158334.92 

41113.31 

175412.14 

HAIIHUH  STACE  IS 

685.1 

HAIIHUH  STACE  IS 

686.4 

HAIIHUH  STACE  IS 

687.0 

HAIIHUH  STACE  IS 

687.6 

HKIIHUH  STACE  IS 

688.6 

HAIIHUH  STACE  IS 

689.5 

C-t(D 


mm 


2492.68 

6204.09 

50794.77 

193281.36 

696.84 

710.00 

50794.77 

193281.36 


HHHHH 


SUB-AREA  RUNOFF  COMPUTATION 

SUB  AREA  5  RUNOFF 

ISTAO  ICONP  IECON  ITAPE  JPLT  JPRT  INANE  ISTAGE  IAUTO 


5 

0 

f  f 

f 

1 

1 

f 

HTDROGRAPH  DATA 

IHTDG  IUHC 

TAREA 

SNAP 

TRSDA  TRSPC 

RATIO 

ISNOW 

ISAME 

LOCAL 

1  1 

3.51 

f.fl 

19.65  l.ff 

f.fff 

f 

1 

f 

PRECIP  DATA 

SPFE 

PNS 

R6 

R12  R24 

R48 

R72 

R96 

l.ff 

18. 5f 

98.  ff 

116. ff  126.fl 

146. ff 

f.ff 

f.M 

TRSPC  COMPUTED  BT  THE  PROGRAM  IS  .823 

LOSS  DATA 

LROPT  STRKR  DLTKR  RTIOL  ERAIN  STRKS  RTIOK  STRTL  CNSTL  ALSNI  RTIHP 

I  f.M  l.ff  l.M  f.ff  f.M  l.fl  1  .If  .If  l.ff  1 .11 

UNIT  HTDROGRAPH  DATA 
TP=  4.21  CP=  .63  NTA=  I 

RECESSION  DATA 

STRTQ=  7.10  0RCSN=  7.10  RTI0R=  l.ff 
UNIT  HTDROGRAPH  23  END-OF-PERIOD  ORDINATES.  LAG-  4.21  HOURS.  CP-  .62  VOL=  l.ff 


33. 

118. 

225. 

308. 

33f . 

288. 

221. 

171. 

131. 

lfl. 

77. 

6f. 

46. 

35. 

27. 

21. 

16. 

12. 

9. 

7, 

6. 

4. 

3. 

0 

END-OF-PERIOD  FLON 

MO. DA 

HR.NN 

PERIOD 

RAIN  EXCS 

LOSS 

COMP  Q 

NO. DA 

HR.NN 

PERIOD  RAIN 

EICS 

LOSS 

SUN  22.22 

18.25 

3.96 

(  564.) (  464.) (  Iff 1 . ) ( 


HHHHH 


ItHHIHi 


COMBINE  HTDROGRAPHS 


COMBINE  FLON  AT  POINT  6 

ISTAO  ICONP  IECON  ITAPE  JPLT 

6  2  f  f  f 


JPRT  INANE  ISTAGE  IAUTO 

f  1  f  f 


! 


J 


■^3T 


COMP  0 

41692. 

U8f.S9) 


PEAK  FLQH  AND  STORAGE  (END  OF  PERIOD)  SUNK ART  FOR  KULTIPLE  PLAN-RATIO  ECONORIC  COMPUTATIONS 
FLOWS  IN  CUBIC  FEET  PER  SECOND  (CUBIC  METERS  PER  SECOND) 

AREA  IN  SQUARE  MILES  (SQUARE  KILOMETERS) 


RATIOS  APPLIED  TO  FLONS 


OPERATION 

STATION 

AREA 

PLAN 

RAT  If  1 
.Zf 

RATII  Z 
.41 

RATIf  3 
.51 

RATH  4 

.61 

RATH  5 
.81 

RATH  6 

l.ff 

HYDROCRAPH  AT 

1 

Z.ll 

1 

638. 

1277. 

1596. 

1915. 

2554. 

3192. 

( 

5.43) 

( 

18.18) ( 

36.16) ( 

45.21) ( 

54.24) ( 

72.31) ( 

91.39) ( 

ROUTED  TO 

Z 

Z.lf 

1 

548. 

1196. 

1371. 

1644. 

2191. 

2868. 

( 

5.43) 

( 

15.51) ( 

31.13) ( 

38.79) ( 

46.54) ( 

62.161 ( 

81.22) ( 

HYDROCRAPH  AT 

3 

4.4Z 

1 

1359. 

Z718. 

3397. 

4176. 

5435. 

6794. 

( 

11.45) 

( 

38.48) ' 

76.95) ( 

96.19) ( 

115.43) ( 

153.91) ( 

192.38) ( 

Z  COMBINED 

Z 

6.51 

1 

1836. 

3673. 

4591. 

5519. 

7346. 

9314. 

( 

16.87) 

( 

52. If) ( 

114.  fix 

131. fix 

156.fl) ( 

218.11 X 

263.75) ( 

ROUTED  TO 

4 

6.51 

1 

1739. 

3515. 

4632. 

5515. 

7333. 

9251. 

( 

16.87) 

( 

49.24)  ( 

99.54) ( 

131. 16X 

155.881 ( 

217.64) ( 

261.97) ( 

HYDROCRAPH  AT 

Z 

Z.71 

1 

811. 

1621 . 

ZIZ6. 

2431. 

3241. 

4151. 

( 

7.11) 

( 

22.94)1 

45.89) ( 

57.36) ( 

68.83) ( 

91.78) ( 

114.72) ( 

ROUTED  TO 

4 

Z.71 

1 

759. 

1517. 

1897. 

2276. 

3135. 

3793. 

( 

7.11) 

( 

21.481 ( 

4Z.97X 

53.71) ( 

64.45) ( 

85.94) ( 

117.42) ( 

HYDROCRAPH  AT 

4 

11.43 

1 

2635. 

5Z7I. 

6587. 

7915. 

If 541. 

13174. 

( 

Z7.ll) 

( 

74.61) ( 

149. ZZ) ( 

186.53) ( 

223.84) ( 

298.45) ( 

373.161 ( 

3  COMBINED 

4 

19.65 

1 

513Z. 

103IZ. 

13116. 

15686. 

21917. 

26219. 

( 

51.90) 

( 

145.33)1 

Z91.73X 

371.41) ( 

444.17) ( 

592.12) ( 

742.45) ( 

ROUTED  TO 

5 

19.65 

1 

78. 

1338. 

2377. 

3541. 

6117. 

8923. 

( 

51.91) 

( 

Z.ZIX 

37.91) ( 

67.31) ( 

Iff. 28) ( 

173.23) ( 

252.68) ( 

ROUTED  TO 

6 

19.65 

1 

76. 

1Z97. 

Z3Z9. 

3463. 

6134. 

8845. 

( 

50.90) 

( 

Z.  14) ( 

36.73) ( 

65.96) ( 

98.17) ( 

171.87) ( 

250.45) ( 

HYDROCRAPH  AT 

5 

3.51 

1 

84f. 

1681. 

ZI99. 

2519. 

3359. 

4199. 

( 

9.08) 

( 

23.78) ( 

47.56X 

59.45) ( 

71.34) ( 

95.12) ( 

118.91) ( 

Z  COMBINED 

6 

23.16 

1 

84f. 

1721. 

2811. 

4121. 

7216. 

H6f6. 

( 

59.97) 

( 

Z3.78X 

48.74) ( 

79.28) ( 

116.71) ( 

214.15) ( 

3M.34)  ( 

PLAN  1  STATION  2 


RATIO 

MAXIMUM 

FLQHiCFS 

MAXIMUM 

STACEfFT 

TIME 

HOURS 

.21 

548. 

771.4 

44. If 

.41 

If  96. 

771.7 

44. M 

.51 

1371. 

771.9 

44. If 

.61 

1644. 

771.1 

44. M 

.81 

2191. 

771.4 

44.00 

l.ff 

2868. 

771.7 

44.fi 

C~t& 


I 

- 

— 

PLAN  1 

STATION 

4 

HAIINUH 

HAIINUH 

TIRE 

RATIO 

FLONiCFS 

STAGE t FT 

HOURS 

.21 

1739. 

768.9 

43.44 

.44 

3515. 

769.7 

43. 44 

.54 

4632. 

774.4 

43.44 

.64 

5545. 

774.2 

43.44 

.84 

7333. 

774.6 

43. 44 

1.44 

9251. 

771.4 

43.  44 

PLAN  1 

STATION 

4 

HAIINUH 

HAIINUH 

TIRE 

RATIO 

FLOWtCFS 

STAGE. FT 

HOURS 

.24 

759. 

768.2 

43.44 

.44 

1517. 

768.4 

43.44 

.54 

1897. 

768.5 

43.44 

.64 

2276. 

768.7 

43.44 

.84 

3435. 

768.9 

43.44 

1.44 

3793. 

769.1 

43.44 

i 

SUHHARY  OF  DAN  SAFETY  ANALYSIS 

PLAN  1  . 

INITIAL  VALUE  SPILLIMY  CREST  TOP  OF  DAN 

ELEVATION 

76Z.64 

767.54 

769.44 

STORAGE 

4. 

3116. 

5152. 

OUTFLOW 

4. 

4. 

412. 

RATIO 

HA 1 1  RUN 

HAIINUH 

HAIINUH 

HAIINUH 

DURATION 

TIHE  OF 

TINE  OF 

OF  RESERVOIR 

DEPTH 

STORAGE 

OUTFLOW 

OVER  TOP 

NAI  OUTFLOW 

FAILURE 

PHF 

H.S.ELEV 

OVER  DAN 

AC-FT 

CFS 

HOURS 

HOURS 

HOURS 

.24 

767.99 

4.44 

3785. 

78. 

4.44 

58.44 

4.44 

.41 

774.Z4 

1.Z4 

6777. 

1338. 

36.44 

52.44 

4.44 

.5f 

771.14 

2.14 

8454. 

2377. 

46.44 

54.44 

4.44 

.61 

77Z.IZ 

3.4Z 

9253. 

3541. 

48.44 

54.44 

4.44 

.84 

773.68 

4.68 

11546. 

6117. 

49.44 

49.44 

4.N 

i.«r 

775.Z3 

6.23 

13649. 

8923. 

54.44 

48.44 

4.44 

PLAN  1 

STATION 

6 

HAIINUH 

HAIINUH 

TINE 

RATIO 

FLONiCFS 

STAGEiFT 

HOURS 

.Z4 

76. 

685.1 

62.44 

.44 

1297. 

686.4 

54,44 

.54 

2329. 

687.4 

52.44 

.64 

3463. 

687.6 

51.44 

i 

.84 

6434. 

688.6 

54.44 

1.44 

8845. 

689.5 

49.4# 

« 

lMItttfttttttiftM+tltfttWtMIt 

FLOOD  HTDROCRAPH  PACKAGE  (NEC-1 I 

1 

DAN  SAFETY  VERSION  JOLT  1978 

-  '  i 

LAST  NOOIFICATION  Z6  FED  79 

H 

2 

giL-1-""" . 

C-/0) 

_ 

1A1  ALPINA  (LAKE  BONAPARTE) 

A2  HEC-1DB 

A3  PMF-DAM  OAH  BREAK  ANALYSIS 


B 

91 

0 

15 

0 

0 

0 

0 

0 

4 

B1 

5 

J 

3 

2 

1 

J1 

.5 

1.0 

K 

* 

1 

0 

0 

0 

0 

1 

K1  : 

SUB  AREA 

1  RUNOFF  -  SNYDER'S  METHOD 

H 

1 

1 

2.095 

0 

19.65 

0 

0 

0 

1 

P 

0 

18.5 

98 

116 

126 

146 

T 

1 

0 

0 

0 

0 

0 

1 

0.1 

U 

2.88  0.625 

l 

4 

4 

1 

K 

1 

2 

0 

0 

0 

0 

1 

K1  CHANNEL  ROUTE  THRU  AREA  3 

T 

0 

0 

0 

1 

1 

T1 

l 

0 

0 

0 

0 

0 

-1 

U 

.08 

.04 

.08 

770 

800 

15500 

.0025 

T7 

100 

800 

200 

790 

300 

780 

400 

770 

1000 

T7 

1051 

780 

1100 

790 

1120 

800 

K 

0 

3 

0 

0 

0 

0 

1 

K1 

SUB  AREA 

3  RUNOFF 

m 

1 

1 

4.419 

0 

19.65 

0 

0 

0 

1 

p 

0 

18.5 

98 

116 

126 

146 

T 

0 

0 

0 

0 

0 

0 

1 

0.1 

U 

2.76 

.625 

I 

9 

9 

1 

K 

2 

2 

0 

0 

0 

0 

1 

K1  COMBINE  2  HTDROCRAPHS  AT  2 

K 

1 

4 

0 

0 

0 

0 

1 

K1  CHANNEL  ROUTE  INTO  LAKE  BONAPARTE  (AREA  I  t  3) 

T 

0 

0 

0 

1 

1 

T1 

1 

0 

0 

0 

0 

0 

-1 

T6 

.08 

.04 

.08 

768 

800 

3500 

.00057 

T7 

100 

800 

200 

79# 

300 

780 

400 

768 

2000 

T7 

2050 

780 

2100 

790 

2120 

800 

K 

0 

2 

0 

0 

0 

0 

1 

K1  SUB  AREA  2  -  RUNOFF 

M 

1 

1 

2.707 

0 

19.65 

0 

0 

0 

1 

P 

0 

18.5 

98 

116 

126 

146 

T 

0 

0 

0 

0 

0 

0 

l 

0.1 

U 

3.03 

.625 

I 

6 

6 

1 

K 

1 

4 

0 

0 

0 

0 

1 

Ki 

CHANNEL  ROUTE  INTO  LAKE  BONAPARTE  (AREA  2) 

T 

• 

0 

0 

1 

1 

T1 

1 

1 

0 

0 

0 

0 

-1 

T6 

.08 

.04 

.08 

768 

800 

9000 

.004 

T7 

110 

800 

150 

790 

200 

780 

1200 

768 

2200 

T7 

3101 

780 

3050 

790 

3100 

800 

K 

0 

4 

0 

0 

0 

0 

1 

KI  SUB  AREA  4  •  RUNOFF 

N 

1 

1 

10.43 

0 

19.65 

0 

0 

0 

1 

P 

0 

18.5 

98 

116 

126 

146 

771 


768 


768 


c-zc 


.IB 


T  1 

0 

0 

0 

0 

I 

1 

0.1 

N  3.96 

.625 

I  21 

21 

t 

K  3 

4 

0 

0 

0 

0 

1 

K1  COMBINE  ALL  INFLOW  HTOROCRAPHS  INTO  LAKE  BONAPARTE 

K  1 

5 

0 

0 

0 

0 

1 

XI  ROUTE  THRU  ALP1NA  DAM  (LAKE  BONAPARTE) 

T  1 

0 

0 

l 

1 

T1  1 

0 

0 

0 

0 

0 

-1 

IS  1 

277 

2980 

6509 

7866 

9223 

10580 

11938 

13294 

14652 

(S  16019 

»E  761.8 

764 

767.4 

770 

771 

772 

773 

774 

775 

776 

BE  777 

SS  767.5 

70 

3.2 

1.5 

SD  769 

2.64 

1.5 

100 

SB  75 

1 

761.8 

2 

767.50 

769.50 

SB  75 

1 

761.8 

4 

767.50 

769.50 

SB  75 

1 

761.8 

6 

767.50 

769.50 

K  1 

6 

0 

0 

0 

1 

1 

K1  CHANNEL  ROUTE  THRU  AREA  5 

T  0 

0 

0 

1 

1 

U  l 

1 

0 

0 

0 

0 

-1 

T6  .08 

.04 

.08 

685 

710 

23000 

.0036 

T7  100 

710 

150 

700 

200 

690 

250 

685 

550 

685 

T7  600 

690 

650 

700 

700 

710 

K  0 

5 

0 

0 

0 

0 

1 

K1  SUB  AREA  5  RUNOFF 

M  1 

1 

3.505 

0 

19.65 

0 

0 

0 

1 

P  0 

18.5 

98 

116 

126 

146 

T  0 

0 

0 

0 

0 

0 

1 

0.1 

U  4.21 

.625 

l  7 

7 

1 

K  2 

6 

0 

0 

0 

0 

1 

K1  COMBINE  FLOW  AT  POINT  6 
K  99 

A 


C'V 


FLOOD  HTDROCRAPH  PACKAGE  (HEC-1) 
DAD  SAFETY  VERSION  JULY  1978 
LAST  MODIFICATION  26  FEB  79 


I  PREVIEW  OF  SEQUENCE  OF  STREAK  NETWORK  CALCULATIONS 


RUNOFF  HTOROGRAPH  AT  l 
ROUTE  HTOROGRAPH  TO  2 
RUNOFF  HTOROGRAPH  AT  3 
COMBINE  2  HTDROGRAPHS  AT  2 
ROUTE  HTOROGRAPH  TO  4 
RUNOFF  HTOROGRAPH  AT  2 
ROUTE  HTOROGRAPH  TO  4 
RUNOFF  HYDROGRAPH  AT  4 
COMBINE  3  HTDROGRAPHS  AT  4 
ROUTE  HTDROCRAPH  TO  5 
ROUTE  HTDROCRAPH  TO  6 
RUNOFF  HTOROGRAPH  AT  5 
COMBINE  2  HTDROGRAPHS  AT  6 
END  OF  NETWORK 


FLOOD  HTDROCRAPH  PACKAGE  (HEC-1) 
DAN  SAFETY  VERSION  JULY  1978 
LAST  MODIFICATION  26  FEB  79 


RUN  OATEI  79/15/18. 
TIME#  17.19.59. 


ALPINA  (LAKE  BONAPARTE) 
HEC-1 DB 

PHF-DAH  DAN  BREAK  ANALYSIS 


JOB  SPECIFICATION 


NO 

NHR 

NMIN 

IDAT 

IHR 

IHIN 

METRC 

IPLT 

IPRT 

91 

I 

15 

f 

f 

1 

f 

8 

4 

JOPER 

NWT 

LROPT 

TRACE 

5 

f 

f 

1 

MULTI -PLAN  ANALYSES  TO  BE  PERFORMED 
NPLAN;  3  NRTIO=  2  LRTIO*  1 

RTIOS--  .51  l.M 


NSTAN 

f 


c-tz . 


mtftmt 


SUB-AREA  RUNOFF  COMPUTATION 


SUB  AREA  1  RUNOFF  -  SNIDER'S  METHOD 


ISTAfi 

ICOMP 

IECON  ITAPE 

JPIT 

JPRT 

INANE  ISTAGE  IAUTO 

1 

1 

1  1 

1 

1 

1 

1  1 

HTDROGRAPH  DATA 

IHTDC 

IUHG 

TAREA 

SNAP 

TRSDA  TRSPC 

RATIO 

I  SNOW 

I  SANE 

LOCAL 

1 

1 

2.11 

Ml 

19.65  Ml 

Mil 

1 

1 

• 

PRECIP  DATA 

SPFE 

PMS 

R6 

R12  R24 

R48 

R72 

R96 

Ml 

18.51 

98.11 

116.10  126.11 

146.11 

Ml 

I.N 

TRSPC  COMPUTED  BT  THE  PROGRAM  IS 

OO 

N 

CO 

LOSS  DATA 

LROPT  STRKR  DLTKR  RTIOL  ERAIN  STRKS  RTIOK  STRTL  CNSTL  ALSHI  RTIHP 

f  Ml  I.N  1.01  Ml  f.M  l.fl  l.lf  .11  Ml  Ml 

UNIT  HTDROGRAPH  DATA 
TP=  2.88  CP=  .63  NTA=  I 

RECESSION  DATA 


STRTO= 

4.10 

QRCSN: 

4.11 

RTIOR=  1.01 

UNIT  HTDROGRAPH  63  END-OF-PERIOO  ORDINATES* 

LAC= 

2.86  HOURS.  CP= 

.63 

VOL=  1.10 

8. 

28. 

57. 

91. 

128. 

167. 

206. 

242. 

269. 

289. 

311. 

314. 

295. 

275. 

<&•' 

227. 

216. 

188. 

171. 

155. 

141. 

128. 

116. 

116. 

87. 

81. 

72. 

66. 

61. 

54. 

49. 

45. 

41. 

37. 

34. 

31. 

28. 

25. 

23. 

21. 

19. 

17. 

16. 

14. 

13. 

12. 

11. 

11. 

9. 

8. 

7. 

7. 

6. 

6. 

5. 

5. 

4. 

4. 

3. 

3. 

3. 

3. 

0 

END-OF-PERIOD  FLOW 

NO. DA  HR.HN 

PERIOD 

RAIN  E1CS 

LOSS 

CONP  Q 

NO.  DA 

HR.HN  PERIOI 

1  RAIN 

EXCS 

LOSS  CONP  Q 

SUN  22.22  18.25  3.96  92567. 

(  564.) (  464.) (  111.) (  2621.21) 


ItHHHM 


HTDROGRAPH  ROUTING 

CHANNEL  ROUTE  THRU  AREA  3 


1STAG 

ICONP 

IECON 

ITAPE 

JPLT 

JPRT 

INANE 

I  STAGE 

Z 

1 

0 

0 

0 

0 

1 

0 

ALL  PLANS  HAVE  SANE 

ROUTING  DATA 

GLOSS 

CLOSS 

AVG 

IRES 

I  SANE 

IOPT 

IPNP 

LSTR 

0.0 

0.000 

0.00 

1 

1 

0 

0 

0 

NSTPS 

NSTOL 

LAG 

AMSKK 

l 

TSK 

STORA 

ISPRAT 

1 

0 

0 

0.000 

1.000 

0.000 

-1. 

0 

NORMAL  DEPTH  CHANNEL  ROUTING 


QN(1)  QN(Z)  QN(3)  ELNVT  EL HA I  RLNTH  SEL 

.0811  .1488  .8888  778.0  800.0  1SS00.  .00Z50 


CROSS  SECTION  COORD INATES- -STA  f ELEV » STA » ELEV* -ETC 

100.00  800.00  Z00.00  790.00  300.00  780.00  400.00  770.00  1000.00  770.00 
1050.00  780.00  1100.00  790.00  11Z0.00  800.00 


STORACE 

0.00 

343.76 

700.8Z 

1071.19 

1454.87 

1851.85 

ZZ6Z.14 

Z685.74 

312Z.64 

357Z.85 

4034.37 

4513.19 

5003.3Z 

5506.61 

6821.13 

6546.31 

708Z.1Z 

7628.58 

8185.69 

8753.44 

OUTFLOW 

0.00 

Z408.18 

7698.Z0 

15248.24 

Z4800.Z7 

36Z49.88 

49510. Z7 

65325.53 

83358.23 

103189.33 

124781.94 

148105.48 

173134.76 

199861.86 

ZZ8Z74.57 

Z583ZZ.89 

289988.04 

323254.19 

358107.94 

394537.85 

STAGE 

770.00 

771.58 

773.16 

774.74 

776. 3Z 

777.89 

779.47 

781.05 

782.63 

784.21 

785.79 

787.37 

788.95 

790.53 

79Z.11 

793.68 

795.26 

796.84 

798.42 

800.00 

FLOU 

0.00 

Z408.18 

7698.Z0 

15Z40.Z4 

24888. Z7 

36Z49.88 

49510.27 

65325.53 

83358.23 

103189.33 

124781.94 

148105.48 

173134.76 

199861.86 

ZZ8Z74.57 

Z583ZZ.89 

289988.04 

323254.19 

358107.94 

394537.85 

NAIINUN  STAGE  IS  770.9 

HAXIHUH  STAGE  IS  771.7 


NAKIHUH  STAGE  IS  770.9 
NAIINUN  STAGE  IS  771.7 
IMIIMM  STAGE  IS  770.9 
IMIIMUN  STAGE  IS  771.7 


C-24 


miHim 


fttHHIH 


SUB-AREA  RUNOFF  CONFUTATION 

SUB  AREA  3  RUNOFF 

ISTAQ  ICOMP  IEC0N  ITAPE  JPLT  JPRT  INANE  ISTAGE  IAUT0 


3 

8 

8  8 

8 

8 

1 

8 

IHTDG  IUHG 

1  1 

TAREA 

4.42 

SNAP 

8.88 

HTDROGRAPH  DATA 
TRSDA  TRSPC 
19.65  8.88 

RATIO 

8.888 

I  SNOW 

8 

I  SAME 

1 

LOCAL 

8 

SPFE 

8.88 

PHS 

18.58 

R6 

98.88 

PRECIP  DATA 
R12  R24 

116.88  126.88 

R48 

146.88 

R72 

8.88 

R96 

8.88 

TRSPC  COMPUTED  BT  THE  PROGRAM  IS  .823 

LOSS  DATA 

LROPT  STRKR  DLTKR  RTIOL  ERAIN  STRKS  RT [OK  STRTL  CNSTL  ALSHX  RTINP 

8  1.11  8.88  l.ff  1.88  1.88  1.88  1.88  .18  8.88  8.88 

UNIT  HTDROGRAPH  DATA 
TP=  2.76  CP=  .63  NTA=  8 

RECESSION  DATA 

STRTQ-  9.88  QRCSN?  9.88  RTI0R=  1.88 


UNIT  HTDROGRAPH  62  ENO-OF-PERIOD  ORDINATES.  LAG=  2.78  HOURS.  CP=  .63  VOL-  1.88 


17. 

65. 

132. 

218. 

295. 

384. 

472. 

548. 

685. 

642. 

661. 

656. 

619. 

564. 

512. 

464. 

422. 

382. 

347. 

315. 

286. 

259. 

235. 

214. 

194. 

176. 

168. 

145. 

131. 

119. 

188. 

98. 

89. 

81. 

73. 

67. 

68. 

55. 

58. 

45. 

41. 

37. 

34. 

31. 

28. 

25. 

23. 

21. 

19. 

17. 

16. 

14. 

13. 

12. 

11. 

18. 

9. 

8. 

7. 

6. 

6. 

5. 

8 

END-OF-PERIOD  FLOW 

HO. DA 

HR.HN 

PERIOD 

RAIN  EXCS 

LOSS 

COMP  0 

HO.  DA 

HR.HN 

PERIOD  RAIN 

EICS 

LOSS  COMP  0 

SUM  22.22 

18.25 

3.96  196372. 

(  564. )(  464. )(  181. )(  5568.64) 


■♦##*  #•#»«*#•*  hhhiih  mmtm 

COMBINE  HTDROCRAPHS 

COMBINE  2  HTDROCRAPHS  AT  2 

ISTAQ  ICMP  IECON  [TAPE  JPLT  JPRT  INANE  ISTAGE  IAUT0 

2  2  8  8  8  8  1  8  8 


c-zs 


1 


tiHUHH 


HTDROGRAPH  ROUTING 

CHANNEL  ROUTE  INTO  LAKE  BONAPARTE  (AREA  113) 

ISTAfi  ICONP  IECON  ITAPE  JPLT  JPRT  INANE  ISTACE  IAUT0 

«  1  •  I  «  «  1  I  « 


ALL  PLANS  HAVE  SANE 
ROUTING  DATA 


CLOSS 

0.000 

AVG 

0.00 

IRES 

1 

ISAHE 

1 

IOPT 

0 

IPRP 

1 

LSTR 

0 

NSTPS 

1 

NSTDL 

0 

LAG 

0 

AHSKK 

0.000 

l 

1.000 

TSK 

0.101 

STORA  ISPRAT 
-1.  0 

NORNAL  DEPTH  CHANNEL  ROUTING 


ONU)  UN(Z)  8N(3)  ELNVT  ELHAI  RLNTH  SEL 

•  0800  .0400  .1804  768.0  800.0  3500.  .10057 


CROSS  SECTION  COORD INATES - -STA , ELEV . STA t ELEV- -ETC 

100.00  800.00  200.00  790.00  300.00  780.00  400.00  768.00  2000.00  768.00 
2050.00  780.00  2100.00  790.00  2120.00  800.00 


STORAGE 

0.00 

2309.99 

217.94 

2558.35 

438.74 

2810.13 

662.38 

3065.32 

888.87 

3323.63 

1118.21 

3584.68 

1350.40 

3848.46 

1585.43 

4114.98 

1823.54 

4384.23 

2065.06 

4656.22 

OUTFLOW 

0|| 

163556.35 

3399.53 

192775,92 

10815.91 

223957,60 

21305.63 

257061.62 

34489.66 

292069.73 

50140.15 

328927.39 

68100.51 

367601.69 

88255.05 

408064.46 

111193.49 

450290.51 

136344.61 

494257.07 

STAGE 

768.00 

784.84 

769.68 

786.53 

771.37 

788.21 

773.05 

789.89 

774.74 

791.58 

776.42 

793.26 

778.11 

794.95 

779.79 

796.63 

781.47 

798.32 

783.16 

800.00 

FLOW 

1.00 

163556.35 

3399.53 

192775.92 

10815.91 

223957.60 

21305.63 

257061.62 

34489.66 

292069.73 

50140.15 

328927.39 

68100.51 

367601.69 

88255.05 

408064.46 

111193.49 

450290.51 

136344.61 

494257.07 

NAIIHUN  STAGE  IS 

770.0 

HAIINUR  STAGE  IS 

771.0 

NAIIHUN  STAGE  IS 

770.0 

NAIIHUN  STAGE  IS 

771.0 

’  NAIIHUN  STAGE  IS 

770.0 

NAIIHUN  STAGE  IS 

771.0 

i 


C-ZC 


IIIHHtH  ttmtmt  itHIHHI  mMIHH  HtiHHtl 

SUB-AREA  RUNOFF  CONFUTATION 

SU8  AREA  Z  -  RUNOFF 

ISTAQ  ICON?  IECON  ITAPE  JPLT  JPRT  INANE  ISTACE  IAUTO 


Z 

1 

1 

1 

1 

8 

1 

1 

HTDROGRAPH  DATA 

IHTDG  IUHC 

TAREA 

SNAP 

TRSDA 

TRSPC 

RATIO 

I  SNOW 

I  SANE 

LOCAL 

1  1 

Z.7I 

Ml 

19.65 

Ml 

Mil 

8 

1 

1 

PRECIP  DATA 

SPFE 

PNS 

R6 

R1Z 

RZ4 

R48 

R7Z 

R96 

Ml 

18.58 

98.11 

116.11 

IZ6.I8 

146.11 

Ml 

Ml 

TRSPC  CONPUTED  BT  THE  PROCRAN  IS  .823 

LOSS  DATA 


LROPT 

STRKR 

DLTKR  RTIOL  ERAIN  STRKS 

RTIOK 

STRTL 

CNSTL  ALSNX 

RTIHP 

8 

Ml 

Ml 

1 .18 

Ml  Ml 

1 .11 

1.88 

.11  Ml 

Ml 

UNIT  HTDROGRAPH  DATA 

TP= 

3.13  CP=  . 

.63  NTA 

:  8 

RECESSION  DATA 

STRTfl 

=  6.11  QRCSN= 

6.11 

RTIOR; 

l.ll 

UNIT 

HTDROGRAPH  68  ENO-OF-PERIOD  ORDINATES . 

i  LAG=  3.84  HOURS.  CP=  .63  VOl 

.=  1.81 

9. 

32. 

65. 

114. 

147. 

192. 

238. 

281. 

317. 

344. 

361. 

371. 

368. 

351. 

3ZZ. 

295. 

271. 

247. 

226. 

217. 

191. 

173. 

159. 

145. 

133. 

122. 

111. 

112. 

93. 

86. 

78. 

7Z. 

66. 

61. 

55. 

51. 

46. 

42. 

39. 

35. 

32. 

31. 

Z7. 

25. 

23. 

21. 

19. 

17. 

16. 

15. 

13. 

1Z. 

11. 

11. 

9. 

9. 

8. 

7. 

7. 

6. 

6. 

5. 

5. 

4. 

4. 

4. 

3. 

3. 

1 

END-OF-PERIOD  FLOW 

NO.  DA 

HR.NN  PERIOD 

RAIN  EXCS 

LOSS 

COHP  8 

NO.  DA 

HR.NN 

PERIOD  RAIN 

EXCS 

LOSS  CONP  0 

SUN  ZZ.ZZ  18.25  3.96  118136. 

(  564.) (  464.) (  111.) (  3342.41) 


c-zy 


ttttHtm 


HHHHH 


HYDROGRAPH  ROUTING 

CHANNEL  ROUTE  INTO  LAKE  BONAPARTE  (AREA  Z! 


ISTAfl 

I  COMP 

IECON 

ITAPE 

JPLT 

JPRT 

I  NAME 

ISTAGE 

4 

1 

0 

0 

0 

0 

1 

0 

ALL  PLANS  HAVE  SAME 

ROUTING  DATA 

QLOSS 

CLOSS 

AVG 

IRES 

I  SAME 

I  OPT 

IPMP 

LSTR 

0.0 

0.000 

0.00 

1 

1 

0 

0 

0 

NSTPS 

NSTDL 

LAG 

AHSKK 

I 

TSK 

STORA 

ISPRAT 

1 

0 

0 

0.000 

0.000 

0.000 

-1. 

0 

NORMAL  DEPTH  CHANNEL  ROUTING 


QN(1)  ON (2)  QN(3)  ELNVT  ELHAX  RLNTH  SEL 

.0811  .1400  .0800  768.0  800.0  9000.  .00400 


CROSS  SECTION  COORDINATES-STA,ELEVrSTAfELEV--ETC 
100.00  800.00  150.00  790.00  Z00.00  780.00  1200.00  768.00  ZZ00.00  768.00 

3000.00  780.00  3050.00  790.00  3100.00  800.00 


STORAGE 

0.00 

7536.18 

391.93 

8530.30 

871.77 
9530. Z8 

1439.53 

10536.11 

Z095.19 

11547.81 

2838.76 

12565.37 

3670.25 

13588.79 

4589.64 

14618.07 

5565.53 

15653.21 

6547.93 

16694.21 

OUTFLOW 

0.00 

473431.92 

5893.36 

580383.08 

19761.60 

695992.13 

41107.90 

819982.68 

70261.59 

952115.71 

107718.25 

1092181.85 

154025.23 

1239995.80 

209744.83 

1395392.09 

286865.28 

1558221.84 

375463.21 

1728350.23 

STAGE 

768.00 

784.84 

769.68 

786.53 

771.37 

788.21 

773.05 

789.89 

774.74 

791.58 

776.42 

793.26 

778.11 

794.95 

779.79 

796.63 

781.47 

798.32 

783.16 

800.00 

FLOW 

0.00 

473431. 92 

5893.36 

580383.08 

19761.60 

695992.13 

41107.90 

819982.68 

70261.59 

952115.71 

107718.25 

1092181.85 

154025.23 

1239995.80 

209744.83 

1395392.09 

286865.28 

1558221.84 

375463.21 

1728350.23 

HAIIMUH  STAGE  IS  768.5 
MAXIMUM  STAGE  IS  769.1 
HAIIMUH  STAGE  IS  768.5 
HAIIMUH  STAGE  IS  769.1 
HAIIMUH  STAGE  IS  768.5 
MAXIMUM  STAGE  IS  769.1 


I 


HliHHH  HiMtlltf  HHiHtH  IHtHIHt 

SUB-AREA  RUNOFF  COHPUTATION 

SU8  AREA  4  -  RUNOFF 

ISTAfi  ICONP  1EC0N  ITAPE  JPLT  JPRT  INANE  ISTACE  IAUTO 


4 

1 

0  0 

0 

0 

1 

1 

IHTDC  IUHC 

1  1 

TAREA 

10.43 

SNAP 

0.00 

HTDROCRAPH  DATA 
TRSDA  TRSPC 
19.65  0.00 

RATIO 

0.000 

I  SNOW 

0 

ISANE 

1 

LOCAL 

1 

SPFE 

0.01 

PNS 

18.50 

R6 

98.00 

PRECIP  DATA 
R12  RZ4 

116.00  126.00 

R48 

146.00 

R72 

0.00 

R96 

0.00 

TRSPC  CONPUTED  BT  THE  PROCRAN  IS  .823 

LOSS  DATA 


LROPT 

STRKR 

DLTKR 

RTIQL  ERAIN 

STRKS 

RTIOK 

STRTL 

CNSTL  ALSHI 

RTINP 

0 

0.00 

0.00 

1.00  0.00 

0.00 

1 .00 

1.00 

.10  0.00 

1.00 

UNIT  HTDROCRAPH  DATA 

TP=  3.96 

CP=  . 

63  NTA=  0 

RECESSION  DATA 

STRTQ=  21.00 

QRCSN= 

21.00 

RTlOR= 

1.00 

UNIT  HTDROCRAPH  87  END-OF-PERIOD  ORDINATES. 

LAG= 

3.95  HOURS*  CP=  .63  VOL-  1.00 

17. 

65. 

134. 

214. 

304. 

399. 

500. 

614. 

711. 

812. 

901. 

972. 

1129. 

1171. 

1095. 

1103. 

1091. 

1049. 

985. 

919. 

858. 

801. 

748. 

699. 

652. 

619. 

569. 

531. 

496. 

463. 

432. 

403. 

377. 

352. 

328. 

306. 

286. 

267. 

249. 

233. 

217. 

203. 

189. 

177. 

165. 

154. 

144. 

134. 

126. 

117. 

119. 

102. 

95. 

89. 

83. 

78. 

72. 

68. 

63. 

59. 

55. 

51. 

48. 

45. 

42. 

39. 

36. 

34. 

32. 

30. 

28. 

26. 

24. 

23. 

21. 

21. 

18. 

17. 

16. 

15. 

14. 

13. 

12. 

11. 

It. 

11. 

9. 

I  END-OF-PERIOD  FLOW 

NO. DA  HR.HN  PERIOD  RAIN  EXCS  LOSS  CONP  8  NO. DA  HR.NN  PERIOD  RAIN  EXCS  LOSS  COHP  8 


SUN  22.22  18.25  3.96  419117. 

(  564.) (  464. )(  111.) (11868.17) 


mttwtl*  HHHHH  IttifftH* 


CONBINE  HTDROCRAPHS 

CONBINE  ALL  INFLOW  HTDROCRAPHS  INTO  LAKE  BONAPARTE 

ISTAQ  ICONP  1EC0N  ITAPE  JPLT  JPRT  INANE  ISTACE  IAUTO 

4  3  f  I  I  I  1  I  • 


C-Zf> 


I 

**********  **********  **********  **********  ********** 

HYDROCRAPH  ROUT  INC 


ROUTE  THRU  ALPINA  OAK  (LAKE  BONAPARTE) 


ISTAfl 

ICOHP 

IE  CON 

ITAPE 

JPLT  JPRT 

INPKE 

ISTACE 

I  AUTO 

5 

1 

1 

1 

I  1 

I 

1 

1 

ALL  PLANS  HAVE  SAKE 

ROUTING  DATA 

OLOSS  CLASS 

AVG 

IRES 

ISANE 

I  OPT  1PHP 

LSTR 

l.l  1  .Ml 

l.ll 

1 

1 

1  1 

1 

NSTPS 

NSTDL 

LAC 

AHSKK 

I  TSK 

STORA 

I  SPRAT 

1 

1 

1 

l.lll 

I.Mi  l.lll 

-1. 

1 

CAPAC I T Y  = 

1. 

Z77. 

2981. 

6519. 

7866. 

9223. 

11581. 

11938. 

13294. 

14652. 

16119. 

ELEVATIONS 

76Z. 

764. 

767. 

771. 

771. 

772. 

773. 

774. 

775. 

776. 

777. 


CREL  SPWID  COON  EXPU  ELEVL  COOL  CAREA  EIPL 

767.5  71.1  3.2  1.5  l.l  l.l  l.l  l.l 

DAK  DATA 

TOPEL  C06D  EIPD  DAHWID 
769.1  Z.6  1.5  111. 

DAK  BREACH  SATA 

BRWID  Z  ELBH  TFAIL  WSEL  FAILEL 

75.  l.ll  761.81  Z.M  767.51  769.51 

BEGIN  DAN  FAILURE  AT  41.75  HOURS 

PEAK  OUTFLOW  IS  9IZZ.  AT  TINE  45.75  HOURS 


BEGIN  DAN  FAILURE  AT  38.75  HOURS 

PEAK  OUTFLOW  IS  16131.  AT  TINE  46.N  HOURS 


DAN  BREACH  DATA 

BRWID  Z  ELBH  TFAIL  WSEL  FAILEL 

75.  l.ll  761.81  4.N  767.51  769.51 

BEGIN  DAN  FAILURE  AT  41.75  HOURS 

PEAK  OUTFLOW  IS  98Z3.  AT  TINE  45.75  HOURS 


KCIt  m  FAILURE  AT  38.75  HOURS 

•**  WTFiOM  IS  16587.  AT  TINE  46.M  HOURS 


C'tO 


BUM  ID 
75. 


Z 

l.M 


DAN  BREACH  DATA 

ELBH  TFAIL  USEL  FAILEL 

741.81  6.H  767.51  769.51 


BEGIN  DAN  FAILURE  AT  41.75  HOURS 

PEAK  OUTFLON  IS  98Z5.  AT  TINE  47.75  HOURS 

BEGIN  DAN  FAILURE  AT  38.75  HOURS 

PEAK  OUTFLOW  IS  17411.  AT  TINE  45.75  HOURS 


JU - *— - 


c-S/ 


T?  PW  -WW 


ttmmtt 


tiHHIlK 


HIHItHI 


HTDROGRAPH  ROUTING 

CHANNEL  ROUTE  THRU  AREA  S 


ISTAQ 

ICOHP 

IEC0N 

ITAPE 

JPIT 

JPRT 

INANE 

[STAGE 

IAUTO 

6 

1 

f 

0 

0 

0 

1 

0 

J 

ALL  PLANS  HAVE  SANE 

ROUTING  DATA 

OLOSS 

CLOSS 

AVG 

IRES 

ISAHE 

IOPT 

IPHP 

LSTR 

0.0 

0.000 

0.01 

1 

1 

0 

0 

0 

NSTPS 

NSTOL 

LAG 

AHSKK 

X 

TSK 

STORA 

ISPRAT 

1 

f 

0 

0.000 

0.000 

0.000 

-I. 

0 

NORMAL  DEPTH  CHANNEL  ROUTING 


ON ( 1 >  ON ( 2 )  ON (3)  ELNVT  ELM A I  RLNTH  SEL 

.1811  .1401  .0800  685.0  710.0  23000.  .00360 


CROSS  SECTION  COORD INflTES- -STA iELEV f STA tELEV — ETC 


100.00  710.00 
600.00  690.00 

150.00 

650.00 

700.00  200.00 
701.00  700.00 

690.00 

710.00 

250.00  685.00  550.00 

685.00 

STORAGE 

0.00 

2822.68 

217.57 

3161.83 

453.41 

3510.12 

707.54 

3867.54 

979.78 

4234.11 

1264.07 

4609.83 

1557.51 

4994.68 

1860.09 

5388.67 

2171.81 

5791.81 

2492.68 

6204.09 

OUTFLOU 

0.00 

61340.51 

1075.60 

72734.60 

3472.21 

84964.13 

6946.73 

98018.56 

11522.76 

111889.29 

t 7482. 77 
126569.26 

24428.33 

142052.70 

32316.08 

158334.92 

41113.31 

175412.14 

50794.77 

193281.36 

STAGE 

685.00 

698.16 

686.32 

699.47 

687.63 

700.79 

688.95 

702.11 

690.26 

703.42 

691.58 

704.74 

692.89 

706.05 

694.21 

707.37 

695.53 

708.68 

696.84 

710.00 

FLOU 

0.00 

61340.51 

1075.60 

72734.60 

3472.21 

84964.13 

6946.73 

98018.56 

11522.76 

111889.29 

17482.77 

126569.26 

24428.33 

142052.70 

32316.08 

158334.92 

41113.31 

175412.14 

50794.77 

193281.36 

HAIIHUH  STAGE  IS  689.5 


HAIIHUH  STAGE  IS  691.2 
HA! MUM  STAGE  IS  689.6 
HAIIHUH  STAGE  IS  691.3 
HAIIHUH  STAGE  IS  689.6 


HAIIHUH  STAGE  IS  691.5 


it  tttttttttt 


tttttttttt 


tttttttttt 


SUB-AREA  RUNOFF  COMPUTATION 


SUB  AREA  5  RUNOFF 

I ST AO  ICOHP  IECQN  ITAPE  JPLT  JPRT  INAKE  ISTACE  IAUTO 


5 

1  1  1 

1 

1 

l 

1 

IHTOG  IUHG 

1  1 

TAREA 

3.51 

HTDROGRAPH  DATA 
SNAP  TRSDA  TRSPC 
I.H  19.65  Ml 

RATIO 

Mil 

I  SNOW 

1 

ISAHE 

1 

LOCAL 

1 

SPFE 

I.H 

PMS 

18.51 

PRECIP  DATA 

R6  R12  R24 

98. H  116.11  126.11 

R48 

146.11 

R72 

Ml 

R96 

Ml 

TRSPC  COMPUTED  BT  THE  PROGRAM  IS  .823 

LOSS  DATA 

LROPT  STRKR  DLTXR  RTIOL  ERAIN  STRKS  RTIOK  STRTL  CNSTL  ALSH*  RTIMP 

f  Ml  Ml  l.ll  Ml  Ml  l.ll  l.ll  .11  I.H  Ml 

UNIT  HTDROGRAPH  DATA 
TP=  4.21  CP=  .63  NTA=  I 

RECESSION  DATA 

STRTQ:  7.11  ORCSN=  7.11  RTlOR=  l.ll 


UNIT  HTDROGRAPH  93  END-OF-PERIOD  ORDINATES*  LAG-  4.19  HOURS.  CP=  .63  VOL=  l.ll 


5. 

19. 

39. 

62. 

89. 

117. 

146. 

177. 

219. 

241. 

269. 

293. 

313. 

329. 

341. 

347. 

349. 

345. 

rn 

<Jv  j  • 

313. 

294. 

276. 

258. 

242. 

227. 

213. 

211. 

187. 

176. 

165. 

154. 

145. 

136. 

127. 

119. 

112. 

115. 

98. 

92. 

86. 

81. 

76. 

71. 

67. 

63. 

59. 

55. 

52. 

48. 

45. 

43. 

41. 

37. 

35. 

33. 

31. 

29. 

27. 

25. 

24. 

22. 

21. 

21. 

18. 

17. 

16. 

15. 

14. 

13. 

13. 

12. 

11. 

11. 

11. 

9. 

8. 

8. 

7. 

7. 

7. 

6. 

6. 

5. 

5. 

5. 

4. 

4. 

4. 

4. 

3. 

3. 

3. 

3. 

END-OF-PERIOD  FLQH 

HR.  MM 

PERIOD 

RAIN  EXCS 

LOSS 

COMP  Q 

MO.  DA 

NR.MN  1 

PERIOD  RAIN 

EICS 

LOSS  COMP  0 

SUM  22.22  18.25  3.96  137226. 

(  564.)  (  464. H  lll.H  3885.81) 
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COMBINE  HTOROCRAPHS 

COMBINE  FLOW  AT  POINT  6 

I ST AO  ICOMP  IECON  ITAPE  JPLT  JPRT  INANE  ISTAGE  IAUTO 

6  2  I  I  I  I  1  I  I 


C -  33 
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CAUTO  -  #8:31  NAT  18. '7? 
OCON  PLEASE:  Ci 744 .BARS 
ASSUORO 


10=322 


IFAI334 

RECOVER!  IMPOSSIBLE. 

IFAI  3.«-«*«-FAI<-  22H-++++* 
LLEGAL  COMHAND. 
mi  334 

FA1  NOT  FOUND. 

♦FAILSAFE  334 
FA I  NOT  FOUND. 

IFAIL334 

FAI  NOT  FOUND. 

IFA1334 

FAI  NOT  FOUND. 

ILOGON 


CON=  f:«2  HRU=  l.flf 


NCAUTO  -  88:32  HAT  18. '79 
OCON  PLEASE:  C8746.STET 
ASSUORO 


ID=322 


IFAIS334 


LAST  COMMAND  =  LIST 

JOB  STATUS  =  OUTPUT  AVAILABLE. 

NEIT  OPERATION  =  CONTINUE. 


TO  CONPLETE  THE  RECOVERT  PROCEDURE  AND  CONTINUE 
FROM  WHERE  TOU  WERE  IN  THE  PREVIOUS  SESSION  TOU 
NUST  TYPE  A  CARRIAGE  RETURN  AT  THE  PRORPT  BELOU. 

? 

FOR  HULTIPLE  PLAN-RATIO  ECONOMIC  COMPUTATIONS 

FLOWS  IN  CUBIC  FEET  PER  SECOND  (CUBIC  NETERS  PER  SECOND) 
AREA  IN  SQUARE  NILES  (SQUARE  KILOMETERS) 


RATIOS  APPLIED  TO  FLOWS 


OPERATION 


STATION  AREA 

PLAN 

RATH  1 
.58 

RATH  2 

1.88 

1  2.18 

1 

1633. 

3267. 

(  5.43) 

( 

46.25) ( 

92.51) ( 

2 

1633. 

3267. 

( 

46.25) ( 

92.51) ( 

3 

1633. 

3267. 

WISiiilFr^T ii i in  1 1 

_  ( 

46.231 ( 

£•  34 


HTOROCRAPH  AT 


KUUItU  IU 

L 

4.1* 

i 

LOOt. 

1 

5.43) 

( 

38.31)  ( 

81.98)  1 

Z 

1353. 

2841. 

( 

38.31)  ( 

81.981 1 

3 

1353. 

Z84I. 

( 

38.31) ( 

81.98)  1 

HTDROGRAPH  AT 

3 

4.4Z 

1 

3435. 

4991. 

( 

11.45) 

( 

38.971  ( 

197.95)1 

Z 

3495. 

4991. 

( 

38.97)1 

197.95)1 

3 

3495. 

6991. 

( 

98.97) ( 

197.95)1 

Z  COMBINED 

Z 

4.51 

1 

4485. 

94Z5. 

( 

14.87) 

( 

13Z.47) ( 

Z44.89) 1 

Z 

4485. 

94Z5. 

( 

132.47)  ( 

266.89) ( 

3 

4485. 

9425. 

( 

13Z.47) ( 

244.89) 1 

ROUTED  TO 

4 

4.51 

1 

4411. 

9390. 

( 

14.87) 

t 

13I.Z8) ( 

243.34)1 

Z 

4411. 

9300. 

( 

13«.Z8)( 

Z43.34X 

3 

4411. 

9311. 

( 

138.28)1 

Z43.34) 1 

HTDROCRAPH  AT 

Z 

Z.  71 

1 

ZI34. 

4848. 

( 

7.11) 

( 

57.41)1 

115. Zf)  1 

Z 

Z#34. 

4048. 

( 

57.41)1 

115. Zf) 1 

3 

ZI34. 

♦068. 

1 

57.41)1 

115. Zf)  1 

ROUTED  TO 

4 

Z.71 

1 

1913. 

38Z7. 

( 

7.11) 

( 

54.18)1 

188.37)  1 

Z 

1913. 

38Z7. 

( 

54.18)1 

If 8.37)  1 

3 

1913. 

38Z7. 

( 

54.18)1 

188.37)1 

HTDROCRAPH  AT 

4 

If.  43 

1 

4473. 

13344. 

( 

Z7.ll) 

1 

188.94)1 

377.92)1 

Z 

4473. 

13344. 

( 

188.94)1 

377.9Z) 1 

3 

4473. 

13344. 

( 

188.94)1 

377. 9Z)  1 

3  COMBINED 

4 

13.45 

l 

13144. 

Z4425. 

( 

5f.9fl 

( 

37Z.Z4)  l 

748.27)  1 

Z 

13144. 

24425. 

( 

37Z.Z4) 1 

748.27)1 

3 

13144. 

24425. 

( 

37Z.Z4M 

748.27) 1 

ROUTED  TO 

5 

13.45 

1 

9fZZ. 

14838. 

( 

51.31) 

1 

Z55.47)  1 

453.93)1 

Z 

9823. 

16587. 

( 

278.16)  ( 

449.78)1 

3 

38Z5. 

17488. 

1 

278.23) ( 

492.78)1 

ROUTED  TO 


HTDROGRAPH  AT 


Z  COMBINED 


A 

19.45 

l 

8858. 

15882. 

( 

54.91) 

( 

254.82) < 

449.74)1 

Z 

9325. 

14439. 

1 

244.45)  1 

445.54)1 

3 

9259. 

17183. 

( 

242.18) ( 

484.581 1 

5 

3.51 

1 

2154. 

4347. 

( 

9.48) 

( 

44.99)  ( 

121.97)1 

2 

2154. 

4347. 

( 

44.99) ( 

121.97)1 

3 

2154. 

4347. 

( 

44.99) ( 

121.97)1 

A 

23.14 

1 

14232. 

18743. 

( 

59.97) 

( 

289.74)  ( 

534.74)1 

Z 

14495. 

19378. 

( 

297.18)1 

548.74)1 

3 

14195. 

24145. 

( 

288.49) ( 

549.31)1 

C.-3U 


PLAN  1 


STATION 


Z 


MIINUN 

MAXIMUM 

TINE 

RATIO 

FLONiCFS 

STAGEiFT 

HOWS 

.51 

1353. 

771.9 

43.75 

l.H 

286#. 

771.7 

43.51 

PLAN  Z  STATION 

2 

MIIHUR 

MAXIMUM 

TIRE 

RATIO 

FLONiCFS 

STAGE iFT 

HOURS 

.Sf 

1353. 

771.9 

43.75 

l.N 

2861. 

771.7 

43.58 

PLAN  3  ! 

STATION 

2 

MAXIMUM 

MAXIMUM 

TINE 

RATIO 

FLONiCFS 

STAGE. FT 

HOURS 

.SI 

1353. 

771.9 

43.75 

l.ff 

2861. 

771.7 

43.51 

PLAN  1 

STATION 

4 

MAXIMUM 

MAXIMUM 

TINE 

RATIO 

FLONiCFS 

STACEiFT 

HOURS 

.Sf 

4611. 

771.1 

43. ff 

l.ff 

9311. 

771.1 

43.fl 

PLAN  Z 

STATION 

4 

MAXIMUM 

MAXIMUM 

TINE 

RATIO 

FLONiCFS 

STACEiFT 

HOWS 

.Sf 

46fi. 

77#. f 

43. ff 

l.ff 

93N. 

771.1 

43. N 

PLAN  3 

STATION 

4 

MAXIMUM 

MIINUN 

TINE 

RATIO 

FLONiCFS 

STAGEiFT 

HOURS 

.Sf 

4611. 

771.1 

43.  ff 

l.N 

93##. 

771.1 

43.  N 

PLAN  1 

STATION 

4 

MAXIMUM 

MIINUN 

TINE 

RATIO 

FLONiCFS 

STAGEiFT 

HOURS 

.31 

1913. 

768.5 

43.25 

l.N 

3827. 

749.1 

43.25 

.4 


\ 


o  3*? 


PLAN  2 

STATION 

4 

HAIIHUN 

NAIINUH 

TINE 

RATIO 

FLOUtCFS 

STAGE t FT 

HOURS 

.5f 

1913. 

768.5 

43.25 

l.M 

3827. 

769.1 

43.25 

PLAN  3 

STATION 

4 

HAIIHUN 

HAIIHUN 

TINE 

RATIO 

FLOUtCFS 

STAGE i FT 

HOURS 

.51 

1913. 

768.5 

43.25 

l.M 

3827. 

769.1 

43.25 

SUHHART  OF  DAN  SAFETT  ANALYSIS 

INITIAL  VALUE  SPILLUAT  CREST  TOP  OF  DAN 

ELEVATION 

767.58 

767.5# 

769.88 

STORAGE 

3116. 

3116. 

5152. 

OUTFLOW 

1. 

1. 

412. 

RATIO 

HAIIHUN 

NAURU* 

NAIINUH 

HAIIHUN 

DURATION 

TINE  OF 

TINE  OF 

OF 

RESERVOIR 

DEPTH 

STORAGE 

OUTFLOU 

OVER  TOP 

NAI  OUTFLOU 

FAILURE 

PHF 

U.S.ELEV 

OVER  DAN 

AC-FT 

CFS 

HOURS 

HOURS 

HOURS 

.51 

771.89 

1.89 

7716. 

9822. 

7.75 

45.75 

41.75 

1.88 

773.45 

4.45 

11185. 

16838. 

11.58 

46. M 

38.75 

INITIAL  VALUE  SPILLUAT  CREST  TOP  OF  DAN 

ELEVATION 

767.51 

767.58 

769.88 

STORAGE 

3116. 

3116. 

5152. 

OUTFLOW 

1. 

8. 

412. 

RATIO 

HAIIHUN 

NAIINUH 

NAIINUH 

HAIIHUN 

DURATION 

TINE  OF 

TINE  OF 

OF 

RESERVOIR 

DEPTH 

STORAGE 

OUTFLOU 

OVER  TOP 

NAI  OUTFLOU 

FAILURE 

PHF 

U.S.ELEV 

OVER  DAN 

AC-FT 

CFS 

HOURS 

HOURS 

HOURS 

.51 

771.23 

2.23 

8173. 

9823. 

7.75 

45.75 

41.75 

l.ff 

773.62 

4.62 

11429. 

16587. 

11.58 

46. M 

38.75 

INITIAL 

VALUE  SPILLUAT  CREST  TOP  OF  DAN 

ELEVATION 

767.5# 

767.58 

769.8# 

STORAGE 

3116. 

3116. 

5152. 

OUTFLOW 

I. 

8. 

412. 

RATIO 

HAIIHUN 

HAIIHUN 

NAIINUH 

HAIIHUN 

DURATION 

TINE  OF 

TINE  OF 

OF 

RESERVOIR 

DEPTH 

STORAGE 

OUTFLOU 

OVER  TOP 

NAI  OUTFLOU 

FAILURE 

PIT 

U.S.ELEV 

OVER  DAN 

AC-FT 

CFS 

HOURS 

HOURS 

HOURS 

.31 

771.47 

2.47 

8S#f. 

9825. 

7.75 

47.75 

41.73 

t.N 

773.88 

4.88 

11778. 

174M. 

11.5# 

45.75 

38.75 

PLAN  1 


STATION 


6 


RATIO 

MAXIMUM 

FLOU.CFS 

MAXIMUM 

STACE.FT 

TIME 

HOURS 

•  SB 
l.N 

8858. 

1588Z. 

689.5 
691. Z 

46.75 

46.75 

PLAN  Z 

STATION 

6 

RATIO 

MAXIMUM 

FLOU.CFS 

MAXIMUM 

STACE.FT 

TIRE 

HOURS 

.51 

l.M 

9325. 

16439. 

689.6 

691.3 

47.25 

46.51 

PLAN  3 

STATION 

6 

RATIO 

MAXIMUM 

FLOU.CFS 

MAXIMUM 

STACE.FT 

TIME 

HOURS 

,5f 

l.M 

9Z59. 

17183. 

689.6 

691.5 

48 .11 

46.51 

1  ♦**»»#**»*###»•*#*»«**«###»*» 

FLOOD  HTDROGRAPH  PACKAGE  (HEC-1) 
DAK  SAFETT  VERSION  JULY  1978 
LAST  MODIFICATION  Zb  FEB  79 
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